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Abstract of JP2001 197890 

PROBLEM TO BE SOLVED: To provide a new estrogen receptor gene that can be used for an assay 
system for evaluating an estrogen receptor activity-regulating ability of a chemical substance. 
SOLUTION: This is a gene encoding an estrogen receptor selected from (a) an estrogen receptor 
having a specific amino acid sequence derived from fish Lepomis centrarchidae, (b) an estrogen 
receptor having an amino acid sequence having a homology to the amino acid sequence of (a) at 95% 
or more, (c) an estrogen receptor having a specific amino acid sequence that is derived from L. 
centrarchidae and is different from (a), and (d) an estrogen receptor having an amino acid sequence 
having a homology to the amino acid sequence of (c) at 95% or more. 
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: Lepomi s centrarchida 
e) 6, J. Sambrook, E. F. F 

risch, T. Man i a t i sfitl/ta^- io 
^D-->^2R(Molecular Cloni 
ng 2nd e d i t i o n) , r*7.7°U >7* 

A-A'- 7*7h'J- (Cold Spring H 
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til (S t r a t a g e n ett) 7*5* 

y-^ft (Hunkapi 1 ler, M. etal. , N 
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MMi©7°773 FpRc/RSV, pRc/CMV| 
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[0 0 0 9] fcfBE^Wfi&ftSBfeT-Sfctt, 

$$i carr s wit *#^-r * ae^t? » 5 »^ c 
»Asnfcit±iNajia*««-rn«fiv>. n»jifltttt4* 

©a^--&fci±, 7*vXh-iMy>S»£tf 7* 
7 7 h +K -7 > S £ ®fi*£fe-&& A«Tf 

#?>o 7-77-*fi^m«©*«S*tt^ 

$-a-SCt©Bll63&:*fSM^^^-*»Abfc*^C 

tt, X7 h D^>*g^ffittCS^<^ffl^ffi^^5 ^ 
tfeT^S. *%BJjl^^i«©^fi#:^^A^ 

tbfci, -n^tu^©7jffiT?t±«^ALT^Iffl 



// 

safeTS 5. l»«3fc$#H:, 

[0 0 10] ±a©«fc5fcbTfcSftfc*»9i»KIE* 
#S**T5£fcfc«fc?>x;*hny>i/-fe:/*--£££ 10 

«*, (tilft«jg£-55i;m tt«5dfip£ 

51, vt-7r-^>^- (JarFermente 

tf, »1 5t;~^4 0T;©ig*ZlS, *Sj6~8J8©»Jft 20 

pHTr*«-r*©**-«:«T*s. «#s#w«, «*© 

***frfc«fcoTJifcSrt«, BIW~»5 BIWC 

MJSv7 hSK> I PTGSt^S^cDSI«M©7°n 

MttlB£iWS*L<, a#*RflBT*<5. Sfc. ± 

js* t ^ffl 3 ^ xig*-r 5 d <t #t * § . 

FBSfttBftlbfcDMEM** (xyT.i'ttiPi) ftffl 
VJT3 7'C, 5XC02#aET*©*fl=T»Hrtt»f 

v %g«© h U 7~>> P B Si§$£Jn*Tfi* ©Mc 

MiiUB»**IM&©»St>E«K:, 0<J*tfG r 
ace's medium +10v/v%FBS+2 
w/ v % Y e a s t 1 a t e f OI4 40 
V>T«*jlS2 5"C^5 3 5*CT?««-rntfJ:K £© 

B, sf 2 i«Biia&t*©->+-uA^tt*tn^-r^«iia 

»»$*»ft«**fT»'5itA«'T?#S. *7c, Bac 
ulo virusf^^HA^-^WSei 

#©*£«, «*Kfifflttiiffljia»a**»snTiWia^5ESc 
y>u-fe7^-©@jRtt, its, s^©», «§}©* 



%M%<Drty7r—. ffl?L\-£2 OmM HEPES p 
H7, ImM EDTA, ImM DTT, 0. 5mM 
PMSF*6&5A'y77-IIIlLm #U bU 

x g -e»+#raa> 5 1 mmu&mm^m 

»B«-*-f*>Xift, #*, y>3il, 

g£ nfeix h □ y y us 7°7 - « niJR-r 5 £ 1 1> 

0 0b pgS©fi^©^Urf^7U^^H*7°n-7t 
LfcDNA^7yt^ftt*C<t!). *fPJ©X7hP 

© «t 5 t b XWt& S nfc*3S © XT. h d y > Hr 77 

-tt, «»*©x^hDy>u-t7*^-c*fr 

• fi£*£Mi1-5fca©M*7^-/1^>x 

too 1 1] saHJtfi^tt, h 

-7vfe-f tSlffl-r*ct**T#*. xx hay>l/-fe 
7°7-?§ttWgi5t6i:LT«, X7hPy>Hr77-C 
*fT37PX7.hffitt, 7>*=fxxhJStt»**fctf5 

T&ffl2ti§ rx*hny>jS«FE*]*atfte^lli!tPfH 

«©Tefttas^nfcu#-^-jte^j tn, 

£ « , #J A. x 7 h a y >f6£E*J Z'a ts 7 7 U * y p< 
xx h ay* >«*EW©T«fcK9IM&t^S«cifi»E 

t k # - ^ - ate? t* 

T^D, l&±jffljeflT©X*hDy>'l/-fc7'£-©te^ 
C©«fc-5^+/7*eTfPS!tffl^6nsU3p-^-jt 

7*777^-^16?, /3^^7 h->y- if ite?, 

7 P 7 A 7 x X 3 —)V7^)V V => >7 7 x y — tfitis 
7, lS.mt^Vt>m^, GFP (G r e e n Flu 
orescent Protein) ai/fSTp, B F P 
(Blue Fluorescent Protei 

n) fcfc^&t'sfijffl-f s mzm&izm 

blr». «*tf, ST, *^BJ»5?i:, 17 
h ay >JS«FE5>J*^tf*g?(W»fiB*©T«Etigiiesn 
fcl/#-^-*€?i*. x7r-py>Hr7^-#F*3 
fttt^ilfflSg, Iffli:(»JA«HeLatt, CV- 
1«, Hepalft NIH3T3M, HepG 
2«, COSlfflJjg, BF-2«fe CHH-lffllg 
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«KWAL»JMB*#*lRftr*. Z\Z\X\ #589!««£ 

«IJia©S!!fi*fc:»ASnT&S^Kg*fl:*K1»bTt) 
i(fflJiaK»ALT«ffcfe^«fi»ff*IR»1-S^II**ft 

©SSSaSHWrfS. »^KKfft#:A*14-r*x^hn 

«»^*y7i7- tfSfctfcfllbfc® 
fc £ ©SJSSSTifllST S £ t K«t D , ^7i7-g 

©*, wm, *->7i7- eae^ofSiSttsa-s 

©TBHfcftttfcl 7 0-X7F 5 OUT, E2 

tftt. ) ^©xAhny>*Stt3-frfc^#T, £<t 

SSSWrTSo ^Hfi&fttxx Fay 



/4 

T&fc"5, Kl^7^-©ffi?£1£fcf£*#1-S£IWr 
[0 0 12] *^BJjte^^, ffflJ^F^IcD 1/4?— ^ 

-»«£?©fssift£i&«{£bT, mmm\zm%2m<D 

M^SBW (two-hybrid) ©ft£#JBfiyg:fc 

«t«^snfcia^ft©e^si»i6*ai£-rs :t©T 

0 (7-;W7U 7 h*y7fA ; Nishi 

kawa et a 1. , Toxicol. Appl. 
Pharmacol. , 154, 76-83 (199 
9) ) Cfilfli-r* JWMSlCttflAtf, * 

tttt u-fe t"? - © 'J 13 y F JB-&fi« t . U # > F 

*SHT©Hr7^-^®«t^U^>Kft#WtS 

n^.y-/W7U y Fy7rAtt^T, «ffctt©Ss» 

ct* v^-^-m^<D%^mmm^m%t^ z t 

fc«fc«3, »»*©X7hay>u-fe^-Stt||»|B* 
Sit5ii^Tt§. X7 hU7 i >Hr7^-^ttM 
ffitgtbTtt, 17 hay>Ut^-C»t47^ 

7-/W7''J-yFy7TAiLTli WT© 
(e) ~ (g) EfOief*iil|gi;lA^Tft 

(e) lt£*BISfiT«fl6^tefc7 , n^-*-©Tffil;:S 
ftSnTfcO, «±«rtTl«tgnJtg^e^®H^© 
DNAfi^Ki, *»WOi7hny>l/-t^-S 

tit* u-fe 7°^ - © u # > f ns^«s« t ©a^s a s 4 

(f) tei-mteto-vm&^&teyti^-p-n-FWHz® 

*5^ffittfls**t. **W©x7hn^>n»^-K 

*tSH^©Hr7^-^ffi«t©iJ^geH^ n- F 
"T § ttSBftfr & & * * * 7 Jtfi* . 

(g) (e) E«©DNAJ8£ffi«tfiB-&itfflBfcfi£gB 
#l*«fctf (f) E*©fe^ffittft««HJ;e)ffitti*b3n 

IttttLTlt fcl*.tf, HeLa 

S«t<iWS-r*fc«)ttt, X7Fay>lHz7°*-#F*I 

aEtt©»je*ttffl"r*z:i3i«ff*LK ±ih (e) e« 

© riti|ffl|g|^T«^nJtg^fe^iSgi5H?©K¥ffittft 



(9) 
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©DNAgi'&IBK. n^xUTfiSfcCDUyVyU— L e 

At, *%mm.te?$.1t\**f&W<D3LXhU>f 
^-©U*>K*^«**3-Ff5DNAtS, e© 

(e) |B«© rit±»|Jiart-cttl«6Rli6ae¥SlffiHT© 
DNA*g£fg«£, *fPJ©X7 hny>U-fe^-* 

3. Sfc, (f) E«© r££»|J&|*lT«ffinJffifc|g^ .0 
iIHfoK?f§ftftSa tbTte, ^J^tf, GAL 

4 ©K^ffittftjg*, ^M«a*©B4 2Ktte¥»tt 

flsWKfW&tfsna. r#^Hji<z)x7Fny>ui?7 

T, MWIHJSRCl/NCoAl (Onate, 

S. A. 6, Science, 1995, 270, 13 

54) , TI F2/GRI PI (Voege 1, J. 

J. 6, EMBO, J. , 1 9 9 6, 1 5, 3 6 6 7) 20 

& fc tf 6 n* 0 MIS© ck 5 fcfc2??Stt{fc;ffi#£ 3 - 

H-TSDNAt, Miate^&Hi^n-F-r 5DNA 

s^CctD, ( f ) tat© ^^mmmm^mrj: 

±t|SH?©l/-t7^-^^«<h©Iifi^saH^3- F 

BJ©xxhn^>U-t7'^-SfettKHr7 0 ^-©U^ 
> F *g £{g« t ©S$£® S K * a - Ft 5 £gE*J ft e 

^7igfit -en-en r^±MftT*$f&iw<f7 0 n « 

t-^-j ©T»K:»«anT*D, ^©cfc5^7°n^ 
GALi7a ; e-*-0 < fc'5fcSf»i!7'n 
tS^nt-i'-WttfliSns. (f) EfEOUJp- 



ae^tt. ±ibd n AiB££«a<iB£ niBi^aE^j* 
«t r;±Ete¥ffittftffl« t .t 0 ffittft $ n# 5 ^ n ^ - 
*-©T*ic»«;&ns. GAL 4 ©DNAIS 

smmtfffiGoimtzi&mmmtLTit, gal l^at 

-*-©GAL48-&***fctf«£i*«T#, Lex 
A#8r&*rfll&ifc*EJ!li UTtt, Lex AM^tSWA 5 
Jfefrf^nS. GAL4©(E^ffitt{IHgac«fcl3ffi 

©fi/hT a t a b o x mmtmf & n* . ±y>© <t 5 & 

M7^-tifAb- en^^«±|fflJJgH5SALT^K 

©U3p-^-jte^**f*»^«-¥-n*fiJfflbTt)S 

*fc, y-/W7*'J y F^7xA£PST£fctf)©7frI£ 
O+'yh, Mx.tfMatchmaker Two-hy 
brid Sys tern (C 1 o n t e c h{ti) , C 
heckMate M a mm alian Two-Hyb 
rid S y s t em (7°D^7^aK) ^*flJfflLT)f 

U 13 > h*iB'&««t, U #> FttfipftfcK V^^-\z 

t # u is y mwm c *sst % ^ 1 1 <t 
o, ^*-^-ae^©e^?§ttft$n§7-A<7 

UyK^T-AOHiSo-MtbTtt, Wittf, TIB© 
(h) fc«fctf (i) E«©»e?«», fiftteGALl 
UAS (upstream activating 
sequence) iit)W«ft*©|/hTATA b 

oxEMoTWtaasnTfcSLaczjte^ 
-^-ae^) &^rfaa*»*Y nott (cion 

t e c httS) C£A£nfcJgHtetfc#£»tf£;:<>:# 

(h) ADHl^DqE-^-OT«t»ttSnT*«3. 
GAL 4 CDNASdSS^ #fPJ!©X7 Fn^r» 
1r7^-SfeaKHr7°^-©U^>FIS^«i:©ii! 

(i) ADHl^nqE-^-CDT«fc»»*nT*0, 
GAL4©<g¥ffittft{g«£, *58K©X^hny>U 
t7^-l'U7J>Fft#Wt^Blfgfj;^*SH^T 
I F2JfclJTI F 2 ©Hr7°7 — |pa"fi^i:©B^ll 

*H^©U-fe^-IS^«*t©l8^*SES-&, e© 

is*®* sns±E 2 aosi^seHott^oe^Bi 
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7--£©gH-e&s;i/~>7xU>£jta*S£, fflJ@&#i 

fiioT, £©83fc&a£JI/5/.*-*-fci:©ai5£g(t 

tt, i^7i7- ifit£?©B5i*£filS 

5. H8K:bT, ^Kl£ifc#K:8«4&£&M3itfc^£ 

Kin t $ *fe*#T k * ft * u ^ - jte^© 

-fc*rr37>*=fx7FfiH£, fftto-fe, KHz?* 
-©Stffittffcfiefcrr* iff iff 5 - 
[0 0 13] ^OX7,hny>|/t7^-^ffl^c 
l/t7^-/H>r^ >^7yfe-f tt, Kx7 hny> 
k-fe7^-tMT?»^^*H©|g^tg<7:SiJS^^^a(Z) 
S*©e*>»^»Rtt, £i£7j©?Wj:£Wf!iftRIfc 
77ffiT&5„ ±3£©.fc5fcbT#3e93JBHe& 

a«snfcujtf>H (jjtf, «»u#>F£ge-r. ) a* 

£8tBfc'J;tf>F £©»£*»£. Pi#©U-fe7"*-^©£ 
SlttfcfcUT, »»'J^>f«3&iU-fe7"^-*^aiKU 
H* 7^ - L fcffigft U # > Foi» b . «fc 0 
T^ir7^-C^bfc^«Wr^ 0 fttjT, it 

^©sin u # > f ofiaisfeBfi^iosa u # > 

h*oSa«*t-^— fS^tCfcO. Wfe©Hr7 
^-^©iB^flBtflHjgWCfcifrS. «»U # > F <!: bT 

5. «»U#> FO^S/jtHtS<Z)7>it«t F 
p * y7/^ -f F ffi^ if U □ - JV$8&JiEi@8i.>Sife 
2Tfi3 3»fctoW"6n 
§o -o©*tt, x7Fay>k-tr7^-C^U7J> 

n««^ffl©«»U3tf>H©*ll*tt, *BU;tf>F*© 



/# 

*», H: 7* - bSISU 7J> F 3j«tS^T?# fc 
<fcSfc*tt©*£ (Mx«10/iM) 

nfc*T*t), ^©*^&^sns*s^i!©ffiau^> 

F ©S»»tt. MR U # > F ©xx F p if> Hr 7°^- 

X7 Fpy>^iz7^-^©ilIgU7J>F©£5«£§£ 
*tt. 8IS^**^::©*#SWilS^**§l^fcttt& 
5. 3#i©£tt. X7.hnif>u-kzf?-\zmmvfi 
>F*^bTt^i^5^ 1 
o Jtl OiiM (^©»attB»KJ;t)ffiScCSM-rs. ) 

Hz7'*-^©«S'&flB£Wt*«'&tt. £©J&fre>f§6 

n*iig£M©is»u;tf>K ©«§»«, ±ia©j:5tb 

T*fcfc»lfc**£a*tf P©B#©XX F P^>l/t7^ 
-^©*H'J^>F©«FS«JS^*±l3/hS<*5. £ 

££c«fco, *^hj©x7 Fpy>u-fe7*^-c>isfr5 

tt»«!»©|g^*IS^5^t*«T#, ttK«ft<ttft©tt 

**^tf*^f:» J E-© + tx^Fny>nr7*^-ta 

5. 3 Sic, *^BJ©xx Fpy>Hr7°^-t^f§ 

© 3#B©*fc*^4S»«©iRJ)nji«*SATRI«K: 
7 y -fe-f *fr ^tt£S©fll« U 3tf > F ©WHlfcffljei- 

US© 'J # > F ft &*tti bT, fl*. \t 7** y ? * - F 

[0 0 14] *«W©U#-^-7yfe-f, 7-A-T7 
U y H->XrAtJ;[i!>t7^-/M>f^ >if7yt 
^^tlKW^ttfffE^, »«E*©xxhpy> 
«fctt*R©fctti£K:fiJffiT* ItiJttfS. 

[0 0 15] 

*56Wttc:nSIIJfiffilCJ;^TIS3£SnSfe© 

[0016] awn (*^0j»f5^©w#) 

(1) *^B^*e?©Txf#ffl7°P-7©^S 
7>-^^0ffE^l 0 OmgfrS. Trizoltil 

(Life Technologies SrfflV^T 
*ftV-a7;UC^^±RNA*ttiabfc. :©^RN 
AOfil/igiThermoScript RT-PC 
R system (Life Technologie 

^ F £ , SE?iJ#^ 9 nsttSGftfr 6 & S ^ U 
^ F&^fiKbfc. K^-iJ p^ 7 F£7 
±E©«fc'5K:«l«SnfccDNA* 
SStLTPCR (9 413 l#Wjkv»T5 5"C 1» 
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WS6fc7 4'C 2. 5#Ffl<D&fi£llM7;!^bT 

^n&3 ^ffofeo jwisnfcwi k b P 

ODNA^> pBluescr ipt I ISK ( + ) K 
5 9- (S t r a t agene&S) ©EcoRVgBfi 
^TftM b fc T A 7 □ - - > 7^ 7 7 - t-y-77 P 
-~>7b, *C**-K:JfA3ttfcDNA0tt£E*J* 
##rbfc. -ton** 6, SE^J#^3T7K$n5ffi»S2 
* ^TT 5 D N A * b fc . ft D N A j&ijf A $ tlfc ^ 
77-©DNA£j2Mg£fOTglPs!lEc oR I i3<fctfS 
al ITlftL, l%7#n-7.y^ffi^&ftC&LT 
fl«Lfc», *SJ1 k bCDDNAfty;^6@JRbfc. # 
S)tlfcDNAt, AlkPhos Direct sy 
s t em (7VytA7r;Wy7/H*fi'ftI) ft 

ffl ^TBf»tt7^* U7*777 7— t?£ mm*?* 

Zt\Z^<0. 7P-7£HMb7£ 0 
[0 0 17] (2) cDNA7^7'7U-©ffi 

(Plant Cell Ph 
ys i o 1. 36 (1) : p P 8 5 - 9 3 ( 1 9 9 
5) ) fc*UT£RNAfcH«L;fc. ^RNAOiRfttt 
#5 2. 8mgTSofc. iRNAS5 0 0 m gdcD, O 
1 i go t ex (dT) 30-Supe r (SffijfittM) 
SJ8V»T, poly (A) +RNA$lfiLfco po 1 
y (A) +RNA©iRiMlOftgt*ofc. *CG 
ubler and Ho f f ma n&\Z&~3^T c 
DNA^^'J-ftffSHLfc. *1"2. 4ffg«PO 
1 y (A) +RNA, 0 1 i g o (dT) 1 8 — U 
T^-fV- ( (GA) iqACGCGTCGACTCGA 
GCGGCCGCGGACCG (T) i 8 , XhoIIBII 
EJ>J£^tr. ) . RAV-2 RTase (SjgiSSS) 
*3cfcrJS uperScriptll RTase (Gi 
bco-BRL&g) SffiK 5-methyldCT 
P£SUjnbTl#§|cDNA££l&b£o 
HcDNA*>&2*McDNAft£jfcLfcft, 
feTttftU, E c oR I -No t I -B amH I 77*7 
7- (M£tti£ code 45 10) S^-f^y 
a>Lfc. KDNA*fli!||S#*Xho ITiBftbT, 7 
e>*7AI:«LTl^fiDNAS|!jSLm Ec 
oR I fect^Xho I TfflHtbfcAZAP I I t^Y 
">a >£fr ofc. ft^nfcDNAi: in vitro 
packaging kit (Stratagene 
ttS) Sfflt»T, in vitro packagin 
gftrrK cDNA^77y-^lfc. Kf7-f^7«J 
-IIOUT, ?giCAJ§MXL 1 Blue MR F ' 
ffi(Stratage n e&Sf) ftffl^T^ bl/-7 

[0 0 18] (3) *^BJjtfeTbge r a(DM% 
mmmi (2) •ei83nfccDNA7'f7"5 l J'-S* 
IIXL1 BlueMRF" *CiAU B815 0 



(11) 

20 

mm©LB7l/-h (1% Bacto-Tripto 
n e, 0. 5% Yeast extract, 0. 5 
% NaCl, 1. 5% agar) I;fi5 0, 000 
7U-yf07°\y-y-^ >7bT7°:?-7 ftJgfiJJSii: 
fco £©7V-b££ff6ft2pfitLT, £tr3 0 0, 0 

0 07n->^Tox7 l J-^>^l:ftbfc, &7V 

— bfr<o, Hybond N + ^>7>> (JVytA 
7r;i/V->7AW^X^a»!) t7T-yDNA*5^ 
biD. *>>^U>ft*tt« (1. 5M NaCl, 
io 0. 5N NaOH) fc5#|H], Jfct»T?'fftS (1. 5 
M NaCl, 0. 5M Tris-HCl (pH7. 
2) , ImM EDTA) ClOMgLfcH, ftftS 
i*7c„ H©*>7U>S8 0trC2ll#M«iibfc«. ± 
lE<Z>7°P-7*£ffl^T, AlkPhos Direct 
sys t e m©7D h L tib TA-f 7U ^ 

*>, iif2^>7l/>*0. 5M N a C 1 £*at!7W 7 
ij^-r-tf— > 3 >i§$ (7VytA77^->7/H^ 
x7#il, 5ng7n-7/ml) l;gb, 5 5*C, 1 

7 7- (2MS$, 0. USDS, 150mM Na 
CI, ImM MgC I 2*±tf 0. 2%7*Py + >7 
!irj££^tf 5 OmM ± h U U >Sfl|ffffi. pH 
7. 0) ^l:T6 0t, ffflt - 

*ftfAy77-tfCT6 5C, 1 Ofl-Wftfibfc. * 
51:, rMSAy7 7- (lOOmM NaCl 
#2mM MgC 1 2*£tr 5 OmMth'J^AU >Bfi 

t©/>7l/>f3^T, AlkPhos Direc 
so t systemlCtStlSCDP-Star^lIt 
bT, 7)VtlV7*7>7T*—Vmn\Z&Z>fc¥%% : s 
77ACJ;D, Wl/O^trjftff -3 fc. 7^MCH 
Hyper film ECL (77ytA7 7)Ky7 
Mt77tS) ftfflVifc. >-7^©^fc©^II 

(ii oe©ittt7D->&a^b, -en^njsMs^y 

7 - SfflHTttl„ SM/t777- (5 0mM Tri 
s-HCl (pH 7. 5), lOOmM NaCl, 
MgS0 4 -H 2 0, 0. 0 1%i£?^» C»»bT, 

« ag*9 9 0mm©LB7*U-ht 1, 0 0 0~1, 50 
0 7n->f^7k-r^>^LT (£frl0 7l/- 
h) 77-7£^fi££l*, WEtHfitt. /W7D7V 
•if- i> a > \z ck 3 7, 7 U > tf\mm o fc . 

ffiGO 1 01114^ p->o 5-6, 37n->l:on 

Ltz, Sfc^T, ^6 3|i&tt^P->£ig*bTttg#t! 
9 0mmOLB7l/-M;D2 0 0 7 n->fo7V- 
f^>^LT77-7M$t, MEiHftK:, /W7 

ij ^ -tf — s> 3 >\z&%>77 u — ~> mrnzft t. 
so £ ©7 7 u - - >^t utt© ~> 7>;w# ^nfe^p 
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fiWTS-"^^-*^, A ZAP I I *\>7 9—*y h 

n vivo excision syst em^|l> 
S^tK.tD. R^^-fc#A*ntDNA*pBl 
uescript SK (-) ©EcoRI f3f5fi tXh 
o ia5tet©KC^n-->^$nfc^7^5 FS1» 

T, Primer Wa 1 k i ngfttiO. jftil^J 
©»#T£lTofc 0 *®«*, iDNAl»S^2TS 

^nsiiaE^J^L, E^j#^iT^$n?>75ym 

RE5»Jft*rr5X^hny>U-fe^-*BGERot 

tab, 3RHr^-*n-h*-rsjifi^**fSKjie 

fbgeratlSt. £&, WE 7* 7* 5 F 5 p B S B 
GER a tZmtfc. ) . 777 5 h'pBSBGERa 
*«iASnfc^llDH5 oft (Es che r i ch i 
a coli DH5a/pBSBGERa) (1 II 
ft»R4*I*I*a«W?(tBftSK#* ; FERM 
BP - 6 8 7 6 tLTWffiSnt^S. 

[0 0 19] (4) *38W*fi : ?bge r 0201R1S. 
^;U-*;K0IFK»1 0 0mg*»6, Trizoltt* 

(Life Technologies ttlS) £fflV>T 
«ftT-a7JPt«^RNAe»fflb&. a&n&£ 
RNA©I5 1/igiThe rmoSc r ipt RT- 
PCR system(Life Technolog 
ies&S) ^ffl^TcDNA7^7*7U-^fSL 

it. -75, mm&m oT^nsifiSK^sfcs* 

U =f5? 7 1/^-^ F <h, I2^J#^ 1 1 T^SftSifigBB^J 
fr£ &* * U =f 2 * F Lfc, Wtf U =f* 7 
I/^FST^fV-chbT, LA-Taq (£gjg 
I) ^ffl^TPCR (9 4t lM^iT6 0t; 1 
^IHSe)t7 4 , C 0. 5#Pfl©ISM£ l^JJl/tL 
T^tl^ 3 01M7 JW ftfr^DNA*i|fiLfc. Jfffi 
^nfcDNAtJ, 3% Nu S i e v e 3 : 1 7#n- 

*$W^2IODNAA«ffi^ 

nfc. ^n^n©DNA^7 i ;i/^e.[s]4xL^wi/^ hv 

-i7X>XtC#tbfc„ fiV>JCDNAB, E?"JIPf2T 
^Sn«ifiSE5lJ©g|5^ifiSBE?iJ&WUT*3t), -77, 
fiU*ODNAtt, Kffi#££E*l#>&£*l#*l 2T 
* * n 5 «ISiS5iJ b fcifiSEJiJ * W U T V > fc. 

in?, ±E©^;i/-^;HFK**©cDNAfti»aitL 

T, E^J#^tl 3T*$n*ift*SW*»6a:a*U=f5« 

*U=fSf U*?'Fi*:75'fV-£LT, LA-Ta 
q (SSII) SfflWPCR (9 4"C l#P.S#;(,rt? 
5 5T: 1 ^HIS&C 7 4*C 2. 5»ra©ffifi&i-y- 

■f ^;PtbTc:n*3'o-y--f^;p) «fisn 

fcft2. 0kbpODNA^TA^n-->^^- 



(p gem— t, 7°n^73'as) ^ffl^taisav- 

7n->©{&WT3^77-DNA©:&»E?'J£?tSSL 

^4 2 4~1 9 4 lTgSn5*SE5iJ**-r5DN 
A, £=k^E^J#^5T*£tt3i&SE?iJ©:!£S#^7 
4-18 1 9T?S3n5ilSE5iJ**"r«DNA^#e) 
nfc. E^J#^5^K2n3ifiSE^J©E^J#^7 4~ 
1 8 1 9Tf*Sn5ifiSE5iJtt, E?J##4T?*3n5 
7 5 / iffi^J £ n - F b T ^ 5 £ <h mi m L fc (KT. 

ERa2t3Eb. sttuz^-sii-F-rsa&P* 

*569Hte* b g e r a 2 £|BT 0 ) . 
[0 0 2 0]*M^J2 (*%Bj!ae^bge r a^f 

■rs»«i«H«af6Sffl©*ffiw^f ^-©«i6) 

RSV7"Dt-^-^tt5^|7" 7 X5 FpRc/R 
SV(Invitrogentt) 2/ig&, ffllSBMlX 
ba I (10U) T. 3 7tCTl*«JHflsU 
7M'J7*X77*- tf (BAP) 5U^6 5tCT 
lBt^K^^iifco cnS7^P-7 (7#n-7S; 

~6 kbp0*3£^7t>Ff5#*>Si*->£'J-> 
(77~3>4tS!) §fflWDNA$@Kl, 
NAilfc. -77, gJfiflU (3) T©t#$nfe7°^X 
5 FpBSBGER aCDNASSStH, K7US# 

1 4T*^n-5MSE^*wr^^'j=f^i7i/^-5 i H*3 
«fctfE0J#*t 1 5 Tr^^ns^sE^j^^-rs^u =f7 

£M-^Ffc, LA-Taq (Sgifi«) ftfflWPC 
R (94t l#IW3fcHT?5 51C 2 #Pb1£ 5 1 7 4*C 
2. 5#|H]©#i&£llH' Z)VtLTZ.WkZ 0+K 
^fr^DNA&lffflbfc. ±fig2nfcDNA£7 

□ n*^A/7x/-;W!!!g©&, x7/-;i/£U&U 
7 oxx^y-;utJ:DaiCf«c*bfcaftj*a-&. te 
*ftlAT*»S-a:fc«, mmmmx baIT37tT5 

*«*ttfc{KUT$MiL, »1. 5 k b p ©D N A^rta 

7U-> (7t3y|tg) *ffl^Tflfl!bfc. ^©i&l 
0 0 n g^±!B©cfc5tCPSLfc^7^-DNA5 0 n 
g£}g£L, 5UOT41 igase»LT16t 

u>\if->h±jv (TOYOBotti) \zmttmwm\z 

nx-^e>7°57.5 FDNA£7;k&UJ£TfWHL-fc. 
H6nfc7*7X5 FDNA©**£*]*#WU rsv 
7*Dt-^-©TaCitlg3nfc*56^Jte : ?b g e r 
oSttS^X? F*pRc/RSV-BGERot 

[0 0 2 1 ] H«5«IJ3 (^Mfifbgera2^ 
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/RSV-BGERa©5^2/ig^, MRg^H i n 

d 1 1 1 (i ou) x\ 3 7 set 

7M'j7*77r^-S (BAP) 5U£6 5G 1 
BSraSftSitfc. :in£7#n-7 (7#a-7S;X 

6 kb p©fi3£St7*>FgB#a>£»s;->£U-> 

AiUfc. *SS^J1 (4) TSIfignfccDNA 

^stbi, e?j#^i 6T*2nzmmm\m? 

ISE?»J*1tr**U=f5{^^^l«*fflV»TLA-Ta 
q (SSifiS) l:TPCR (9 4"C1»IW*V^5 5*C 
2^12^7 4 2. 5#|ffl©fiH&*l-!M*Jl/<2:l, 
T^tl^ 3 OiH£Jl/) *ff^*fB^jt^ODNAS 

x^y-;wmu 7 o%x^y-;Kc^io^L»b 

indl I IT3 7tTWIftLfe. ifc^T, KiHfc 

i x7#a-*y;i*«*»£ttUT#iiu *<j 

1. OkbpflDDNA*^tryjl/«»ft«OfflU, z:n 
fc£$n5DNA*v>->£'J-> (7t3y{tS) ft 
ffl^T»«Lfc. *®*U 0 0 ng&±E©J;3iaMI 
bH^^-DNA 5 0ngtI^L, 5UOT4 
1 i g a s e&SsJnlTt 1 6ttT3«tf 8 lftiaiL Z. 

(DKfom*±mm dhs at*a>t°T->r--fe^ (to 

U 7>t^>U>»tt£*t-aax-^7°773 FD 
NA^^fcUiMMSLfc. *&nfc^7X3 FDN 
A0i£gE?«J£#*rU RSV^nqE-^-oTMEt, 
E?J##5T*3nsjfi£E*J0*£#<f 7 4~1 8 1 

ft*pRc/RSV-BGERo2i«Wfc. 

[0022] mmmi (^mmfc^z^tzux-? 

(1) l/#-^-7yt-f fflOl/#-^-7"775 K© 

1 sogenMI dy#>S?->tt«) fcffl^TKK 
ai(»t<7)7n h n -;ucE«©#i£T, 7 7 U * 7 ;* 
#XJK&$VADNA£flfS(Lfc. «y/ADNA£8 
ItLT, Walker^fflig (Nucleic a 
cid Res. (198 4) 1 2,8611-86 

2 6) fcJpDTPCRfcfTfcSCifcJ;?), 77U*7 
^^x;Hf-7D7 f ->a;f5^±»it©TATA box*> 
^X7 hay>U-fe7*^-jS«fE5lJ*-C*^tJDNA* 
tfiUL-fc, iffiSnfcDNAfclllJKU f ©S^B 1 
un t i ng kit (£«jfi4fc«) 5ffi^TWb 
fc (iDNAS, KT, ERE DNAtfBTo ) „ IS 

i 7 TjSSttSifiSE^SfcSjj-'J 7 U* 
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U=/*#M-^1* [v?7/^Dft^ >i jte^o 
TATA boxifiiOHSE?|t'J-^-PJ (Ge 
nbankAccession No. J00605) 
fcS*f<&] 57=- | J>^tT2«DNAtL, 
;ittfcT4#U^7F'^F;^*-7£f£ffl£-frT^ 
<Z>Pi*S8£U>16{bLfc (iDNA^, fiTF. TATA 
DNAtBf) . -7j> *^M->7i7-tlgf 
^tf7"775F P GL3 (7*D £fOTilf* 
Bgl II*^Hind I I ITi8{fcbfc&, £ 
tltB acterial alkaline phos 
phatase (BAP) £in*.T 6 5 X.X* 1 
Lfco &^T\ mUmmZi&m&TfiU-Z (Agar 
o s e L ; Zy#>y->ftg) £JBHfc*JMicftfc« 

u p gl trae^^ifBg 1 

I I -Hind I I lBfM-©fiSCtBaT5aiiS 
^TK-rDNA^IUJRUto »DNA8l OOngt, W 
BH0TATA DNA T4'J^- 
-fc*Ti§££-fc!-3;L£KJ;D7 0 7 7 5 FpGL 3-TAT 
AWSbfc. Sfcfc. pGL 3 -TAT A£WSH?!tS 
ma ITtBftbfcft. BAP*JnAT6 5tTl«rM 
ffillfc. R#ffl«£te»&7 # n-xy>ig»ic 
ftU ;t>F»»0y;^6DNAS|5|iKLfc. fDN 
AJ&1 0 0 n gt, ±|E ERE DNASUgtS 
fi^UTT 4 Utf-tf KS^**DH 
5 a3>tfx>h-te;i/ (TOYOBOttH) 
fco 7 > t° 7 U > Wtt L 7c AMI© n d ^-ftffl 

5-tn*nfflft^r-r*^7^5 HoDNAft««b. ^ 

n&£iMI8Ss!SKpn IMl^Xho ITlftLT 
ttififtSft 7 # D-xy;n^ftt^ff Ufc. P G L 
3 — TAT A© S m a iBMtfcERE DNA*Ua 

v-mAzntcffimz^tzy'yxi f&pgl3-t 

ATA-ERE££#tt, Sfc, (HUBWttfcERE D 
NA^5 3t-iAS nfc«i£ fc^f -5 7"775F&7" 
7XS h'pGL 3-TATA-EREx 5 tbfc. 
[0 0 2 3] (2) -iltt5BS*lC<t*l/7p-^-7!y 
■fe-f 

HeLafflUg ft 2 x 1 0 6fflll&£ 1 0 cm7V- MC 
lib, ?t3-m7h7>i5ll^FBS (£Jl 
T> FBStKTo ) j&U 0 v/v%t^««fc'5*lniS 
tl/cE - MEM^iT, 5XC02*frT3 7tCTl 
BK«**fr-3it. *Vvr, MUSK, L i p o f e c t 
amine (Life Technologies^ 
S) ftffl^T-fo^n h3-;HC(£V», 3. 7 5yg© 
pRc/RSV-BGERaSfclipRc/RSV-B 
G E R a 2 <h, 3. 7 5 u g © P G L 3 - T AT A- E 
REx5t*TOCSALfc. 3 7tl:Tl 6PSKU8* 

**»tfbs*u o v/vxt&s«fc5asin*nfcE 

-MEKH&flfit»»bT^— ftU, ^J6DMSOT«« 
Lfc«*fc*g0E2 , 7x^7^ 
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JV^Xr-U-fr (DES) {-rtsy^y-Tstftm , t* 

mm^tW Sfctto, p" -DDT (Lane as t e 
rttS) £iijtab7c9 6ft7V-h (DMSO«S 
0. 1%) fcjfSLfc. *fc, Sxxhny>ffffl$i 

+ y7i>t 1 0 nU(DE 2 t*W\mzmnLtc9 6ft 
7V-h (DMSO^jfgO. 1%) K±|E*fflJI&*»« 
bfco i«BJia*<«lfflSnfc9 6ft7V-htt3 7-CKlTfi 

4 0«fIBI*«bfca, 5ffiHC«RUfc«Ma**ffllPGC i« 

5 0 (~y#>v->ttK) £5 0 m I/we 1 lfo 

T«fi*»»S-&fc. co«fc5k:illlsnfc«IJB*** 

JH*tt«) fcSJRU SKS1H >Vx7*-##©;U 

s/^-^-lb 9 6 p tsom 

1/wel lf^fillPGLlOO (X>y#>v 
->&M) **iPb^e.i6^tf6*** 5S>PJSJ3£b 
fc. pRc/RSV-BGERa^iXOfciMfflVi 
fcfi**01~6l:SU pRc/RS V-BGERa » 

7 -SttlfcfB * fc JiSttft ESFIB SHSf 5 ^ 

fc. ffiosK«s*ra«ctt»'rs^tt«fco, 

[0 0 2 4] ( 3 ) *f6W«e^Jfefift:C»A$ nfc 

7775h'pUCSV-BSD (7t3ytt^61A) 
£BamHITi8ftU 7*77. h+K v> S r7 5 

tDNAt, Hffi^J4 (1) fB«(D7°77S HpGL 3 
-TATA-ERE^B amH I TJlftLBAPfilL 
T»&nfcDNA£Sfi£LT, T4 U tf—tffcKfcS 
iirfc*, l«$£AilSDH5 on>tf>h't* 
(TOYOBOttS) CiSAI"*. #6nfc7>tf5>U 
>»tt©AJi§M7n->^7°:7 7 3 H DNA^lS 

> S ?7 5 t-fKfl8M y h *W * 5 F p G 
L3-TATA-EREOBamHlW(ffaMtk:JtA* 

nfc«jg^*-r?>7 o 7 7 5 h**aiRL, 77x5 fpg 

L3-TATA-ERE-BSDttS. Sfct, thS 
*©HeLa»:, ±E©J:5KfP«*nfc^7^5 
FpGL 3-TATA-ERE-BSDODNA, 
tf, *5SW«e?* t pRc/RSVfcaii*nfc5ES^ 

77-©dna£, ^n^na^bbTHJs^j4 (2) 

©<fc?!CbT*iAU £tl£©DNA#1f±«©&& s 



7 5 h*pGL3-TATA-ERE-BSD©DNA, 

*5Bfljt€^*Jp R c /R s vtaa*nfcfB 

I^^^-ODNA^n-fftSal ITiBftTSo 
HeLafflJStt, 10v/v% F B S ^rll" tfDMEM 
(H*«*a«) ftffl^T3 7"CKT5X C0 2 
ffffiTfc, B8»10cmC5i't-l/ (7rJPn>a 
S) *ffl^T«*-T5. S5x 1 0 5©fflHa^^*b, 
SB. *«I&CU#7x^5 1 > (GIBCOthS) 
V^cU #7x7^3 >£T\ ±IB(Ditmft$tlfc7°77 
3 KODNAftBttfcfcAT*. l J#7x^-/ 3 >ffiC 
A frtt U # 7 x 7 ? > C ft # S n fc -7 - a. 7 J KD 12 tt t 
fot, fflSftW 5 BSIKK BgWfcSnfcT^XSKDN 
A0M7/ig <**3. 5//g)/yt-k U#7 
i^f>Ili2 0/jl/->t-Utt5. 'J#7i?y 
B>$k, 10v/v% FBS* < S'trDMEM*»'f»T 

Tvi'-W^a^U 1/1 OM-fTJirb^l Oft© 
•>t-H:ilL, ^©^*SBST-iS»T?)o Jfcfc, 
G4 18 (S I GMAftS) SMia4 0 0Ag/m 
ltfc*<k3fc:» *5«fctf, 7*77fHy>SSi» 
«8|ig/ml t^5«t'5t»**t*jqb, 
arfS. — MWt*. G4 l 8fe=krj'7*77 hir^-7>S 

h&. #jiss^T->^-i/^s^b, ajsb&sg 

abT*3^fc9 6ftK"i-7V-h ("Wh-\JH«») 

7;UX> M:&3iJfc h U 7"y>jiIII<t OfiJ^bTIU 
JRU 3^bT3ft©ffb^9 6ftt*i-7°l/-hfc 

©ft©-77fc}j»j§j£ 5 0 nMtfe4<fc'5E2*ini 

2 bsi. -t-n-enoJS^if 200/ii/ 

we 1 1©PBS (-) T»20»lfct, 5fg 
fcWRLfcPGC5 0 Czy#>5?->a«) 

i-r^io^.T, sfflfc3o»ia»iibaiia**#sii- 
§ 0 ^©7>-h^, itiwftoyi^-^ 
;I/3/*-7-lb 9 6 p (^;i/h-;n*a») c-t-n 

^nt-ybU 50/i 1C1IIPGL 1 0 0 0 t»; 
ffittSM^-r*. E2^)«$nfcS©» E2A^ 

[0025] (4) **wae : F3&«si!fi#t*x*nfc 

*JS^J4 (3) tE«0±5tl/TfPIISft5HeLa 
Hte©»Hte«#S2 4ft:/u-hK:tt4xi 0%Sg 
/we 1 ftn-;^f7>W 
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#-©10v/v%FBS, 4 0 0 u g/m 1 ©G4 1 8 
fe<fc^8 m g/m 1 ©7*7>7 MM i?> S £#tTE -M 
EMgl (£(T, FBS*«ktftfi4*H-&WE-MEM 
JStt!tE-r. ) T, 5%C0 2 £#T3 7GKT1 m 

mzfto, w«dmso mKMM&m) 

tirfi»«g*U nM*5 5 0 ju M ifc« «t SSlnLfc F 
BS:fe«fctfft£i»R£WE-MEMi&tfL MfB©ftIfctl 
»»Stl^*ODMSOS*jKlUfcFBS*3«fctWi4» 
R^TE-MEMgiflU StfE2*DMSOt***t 
MMta*«fc5tBJPLfcFBS*«tr;ft4« 

■C8*U 2 4TO£Cig*±ti£[$£^ 9x;UCft* 
bT^*«teSUj&*Sa:^J:3t lml/9iMPB 
S (-) T')iM2 0i5fe#L, 5te£#S?Lfc«|JIS8 
j»MPGC5 0 (-7#>y->ttS) 
e 1 lrojBAT, WMr«<«>-rt>&a«&SfifcT3 0 
»Mft«UTttiaft»*S**. -©^i^j^tlfc 
fflfl§7§«$£l On lf09 6^ee-*t>7>7V-h 

H^ffoj^y^-^-LB 9 6 p (*c;n*-;n*a 

m t5 0n l/we 1 lTtJ»*»K*PGL 1 0 0 

(- -y >tt») mm est cas*** 
[oo2 6] mmms ^mm.&^mmvity-/\ 

^7*1) v H->7.t-A) 

(1) *58WOx^hny>l/-fc^-oU5tf>|«*S^ 

*%BJjtfH^bge r a***rrs^7^5 FpBSB 
GERaMtLT, E?"J#^ 1 9 T^£tl£ifiSE 

E^£>ft37°:MV-i:LA-Taq (Sffijgftfi) 
^ffl^Ti^i7;Hlf^PCR (94t 1»|B 

*^T5 5t i wrasse 7 4*C 1. 5#iHj®#i& 
fciiK£;i'£LTi:n*3 0-!M*;M £f?v\ #fg 
© x 7, h p y > u± 7° * - o u u > f ti £<s * * ^ - 

FT-BDNA£ig|BLfc„ it§tg£nfcDNA«, Jnn 
WA/7i;-WiOS, X^;-M1L, 7 0 
%X.*J-MZ.&V &i>ffli> b fcftftJi S ■& & . £ © D 
NAfcTEftJP*T»H¥$-a:&«, ff;iJPSB£*Ec oRI 
tSal I tt3 7 < CT^5P#r B 1^ftLfc„ iHfc** 1 
X7i!fn-xy;p*ftJWBifcftbT»«L, finoo 
bp0DNA££tfy;WWfl-*«Jt)ttlU tnfc** 
nSDNA*v->^U-> (77"3->ftK) SfflUT 
SS#V-i7;UHfi£^liiRbfc. -3EF, GAL4ga© 
DN Afi£S*£ ©BtegaKffSffl'^*- p G B T 



(15) 

9 (C 1 o n t e c hftg) ($J5 0 n g) SEcoR 
I*AtfSal I«Wci, 7#D-*y;i,«ftjjc 
»t«LT, E c o R I *«ttf S a 1 I TiPHfc^ttfc^ 

TBJRbfc. g^^^-DNAtfftBlHliRDNA^l 0 

7-f^r->3>+7h) £im*., 1 6"CT?*SjlRf|HI«jl 
U ^Tn>ffr>ft;PDH5a (TO Y O B Oft 
») cas#iKW»CI2«0^ffiCfiEoT*Ab, 7>t° 

775 HDNA*7;i/*UiiT?P«bfc. #t>tl1f?7 
7 ifiSIB5iJ*itKbfc«, PGBT9-BGE 

RoL I Dtfctfttfc. ±fE©7°7>75 ^ffljjg 
<h bTW^#e«BJiaSffl 7*U y h* /7fA 

[0 0 2 7] (2) K¥*©H^©Hr7°^-|g^ffi« 
tfe^iil5H^©e¥Stt{bfi«i:©S4^SaK^3- 

t hI4*mRNA (C 1 o n t e c hftS) fcRT- 

-;H:BicDNA^bfc. fPMSnfccDNA* 
^StLT> LA-Taq (SffiigftK) i:E^J#^2 

tfE?>J#^2 2T*^tl?)^*E^^^^?>^U^77 
H*77'f'7-l:ffl^TPCR (9 4TCT1#W 

si-y-'f^ji/tbTj:nft3ot)--f^;w sfiv», te^ 

«!SHTT I F 2 ©75 6 2 4#g©7 5y 
$;fre> 1 2 8 7Sg©7 5/K*7r©7 5y^@H^J*P 
so -H-fSDNASJSBbfc. Jiffi^nfcDNAtt, 7n 
D*j^/7x/-JHll©i, i^y-Mii, 7 
0Xx^y-jPtJ:0jt'Cfifct§H/&»ftJiS-B:fc. ^© 
DNACTEftJn*T«F**«fcft, MiHEcoR 
ItBgl I I <hT 3 7 -CT* 5 SfHr^ft Lfco tHtffc* 
Sri %77Ju-7^>*a*»]C#tLT^iib, i&2. 

o k b proDNA^try^ffl^Sftjofflb, :ni:^ 

*n5DNASy->^'J-> (77"P~>aS) 
Tffi^bfc, GAL4ie©feffSMI«i© 
^7ia^Sffl^^-pGAD4 2 4 (Clont 

40 echttS) (fi5 0ng) *Ec oR IfeitfBam 
H I TJBftbfcft, 7#n-*y;i/«^jaciiC#bTiB 
fc*nft^i'-DNA*i>->^U-> (7t3ytt 
S) Sffl^TEIJRLfc. HIiR$nfc^^^-DNAi:tfi 
IBffiSDNA^l Ongt^L, ^!§*©y^y- 
■>a>«(SSa«7'fy-'>a>+9M *iBX, 1 
6'CT^il$raffiMb, jfc^T3>bfr>Hr;i/DH5 
a (TOYOBOftSS!) fc*ftRW»fcE«®*ftfcfiE 
7TIALL 7>tr->'J>Btt*^fn 
l / TR3D--*577X5 KDNA*7;i/*UteTW 

so Kbfc„ #6nfc7*7^5HI4. ifiSE?iJ*«IIBbfc 



(16) 
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PGAD4 2 4 -T I F 2 R I Dt*#tffc. H© 

[0028] o) w^**nms*it±iniat'r*!y- 

A-f 7U 7 Fy^fAOffS 

»SY 19 0 (C 1 o n t e c httM) £M a t c hm 
aker Two-Hybrid System(Cl 
o n t e c httffif) OV~ iTJUlflE^ Y P DigifcT?^ 

\Z, mmm 5(1) fBtt© pGBT9-BGERaL I io 
D*3j;^MJ5 (2) |E«©pGAD4 2 4-T I F 
Yeas tmaker yeast tr 
ansformation system(Clont 
e c httm ^ffl^TiALfe. 1512777.5 KoSA 
snfc*«IIII&tt, HJ7>7 7>*5cktfD^»£# 
*&I^SD:7>-h±fc|§#, 3 0t:T^j2 BP B 1ig*-T 

=t^D^-»5tS&^SD7'l/-hJ:tIfb, 3 0 

[0 0 2 9] (4) Si7-/W7*U^F->7fA£ffl 20 

£%0I5 (3) T««*nfc*«©-»Sh'J^h7r 
>*3j=D?n-r y>mtoSDigilm 1 fcttSIU 

$?L.fc„ 9 6:A:©T : V-7°7xJ^7°l/-b©&7xJl/ 
K, DMSOI:»)»lfeS!/(&iSOE2 (fOTtM^tt 
H) , x*HJ*-;i> (fo^M^ttfi) , X7hn> 

Jl/ (DES) (t*7^rX^ttS) , lmM©fX7 30 

xy-M (SiTtM^ttS) , loo/iMop-y-f 
7xy-;i< (H*ft*a«) , 1 0 0 u Moy^xf'f 
> (ft*«aitt«) . 1 0 0 ^M©^/7T-n-jk (I 
NDOFINE Cheraicaiai) , lmM©7~ 

-r-tf-r > (->^an) , imM©/ h+->^njp oft 

ftffi&tfcl!) , SfcHlmMOo, p' -DDT (La 
nc a s t e r #«) 2. 5jil (DMSOHI 
gl%i:T3) , £ E^±E**S*tfR«* 2 5 0 w 
l£8sflnl/T, 3 0'CT4fiflWlB***bfc. 

#^xjw^»e«i 0 0 m 1 *@iRb^nt 1 0 0 m « 

1 (D&liyZ b^>y~ tfiSttSUgffl*3tR«« (Ga L 
-Screen, Tropi xttM) »1. 5 

fl$K£i&T!#iBL-fc&, ^5/^-7-LB9 6p K 
;V h-;P h*a«) T563t**M£Lfc. H12CE2 

*S£*jST. ££0 1 3 \Z%km%. 1 0 nMOylf JW 

fMXfn-;i^ (des), 1 0 MM©t'X7x;- 
;va, 1 uM©p-y-;i/7x/-;k uMoy-x 

T-fX UMOi'^XTn-Jk 1 0 AtM©^ -tf-f so 
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X 1 0 mM©^ h^>7CUI/*5<fctf 1 0 /zM©o, 
p' -DDT©ffittR»tt***-r. 
[0 0 3 0] ftffi#J6 (*?|BJiifS^$^W1-^ffl^x. 
7^7^77~Rc«^7^7eT©ff-S) 
#fPJ?^^-p R c/R S V-BGERa©DNA 

0U©IWEIMiXba IT, pRc/RSV 
-BGERa 20DNA 2 # g * 1 0 U©«iH5!?H 
i n d I I I T, -tn^n3 7*CtT 1 KfWtBftbfc 

1. 5~1. 7 k b p©DNA$rJf £0iR1~3o pR 
c/RSV-BGERa2S*©DNAtt-€-©*U u 8 
*, DNAb 1 un t i ng*y h (SffijgaS) Tffl 

gLT*-©*sB*¥»fl;u ^n^*tT4#U7^i/ 

3. »DNA*7i;-JHaibfc», x*y-;wtiR 
fetiOHSL, ^©£»£T!E©f£§!7°7>7 5 b'tfH® 
ffl©-T>-y— FDNAtltffl^S. -jEf. 2ygOp 
VL 1 3 9 2^7^-DNA£ 1 0 U©fOTS@#?jtX b a 
I IcfcteSma I«L, 1 0UO7MU7*X7 
5-CCTlfirlBMaaa, fi«jfi75tfP-^ 
y;Mtft»»CttbDNAS0JRly€-n-?npVL 1 3 
92-Xba Ii5«J;tf pVL 1 3 9 2 -Sma I it 
5„ :©pVL 1 3 9 2 -XbaI^^-DNA 1 
OOngC, ±EO«fc5CpRc/RSV-BGERa 
5 kbp©DNA£&Jl 0 Ong 
ill*.. 5U©T4 L i g a s eSSWl 6"CCT3 
»#IBi&i&T£. i!ft£E. col i DH5att©n> 
k°x>h-tr;k (TOYOBOtS) C«#KW»tlH* 
©Mllf^TiAL- fl6n&3n=-*>6^575 
HDNAST^A'JteTISSil-S. ^-n-?n©7°7 7 3 
KDNABltfgSl 0U©fl||E»*Xb a I T3 7*C 
tt 1 Bf Ml^ft b fd£ 7 # n -7. S ( x 7 # > v- >tt 

s) *Fa^tc7fiu-7smmmT'ftVrL, mi. 5 

k b pCA> ^ftUSftSi? n->*l«fs, $ 
fc, pVL 1 3 9 2 -Sma Ky^-DNAl 0 On 
gC. ±EOi5l:pRc/RSV-BGERo2a»6 
■MLfcftl. 7 k b pODNA^l 0 0 n giP 

5U0T4 Llgase*fflHT16t:tT3B 
iajftiB1"5. ZtlZE. col i DH5att©D>tf 

f->b±)v (TOYOBoas) \zmimmm\ztim(D 

^fetfcTiAl/, #etifcnn--^67775 H 
DNA£7^#'JireWST-5. *n-6n©7*5^5 H 
DNA*?JlMg^l 0U©$iJUS^*Xb a I^i^H i 
ndl I IT? 3 7ttTlWMLfci7^D-AS 

^b, »1. 7 k b pOA>H«Sn5777 
5F*a*?-r*. M7°^75 KODNAftTJWJffik: 
TlfiL, «Baculo virusfPJKfcJBH 
Sh7>X77-^^-pVL 1392-BGERa 
*«ttfpVL 1 3 9 2 -BGERa 2 tTS. 1x10 
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6 fi©S f 2 lffljg (ATCCfrSA^) £7 5 cm?© 
TS7^73 (77;Pn>ttS) *T10% FBSi5 
ck^2% Yeastlate^Grace's 
medium (KT> F B SMG race igiftiifB 
To ) 71CfCT-lftS*-rs. ±12© 

■t5l:bTfg$n5h7>X77-^^^-pVL 1 
3 9 2 -BGERaSfclipVL 1392-BGERa 
2ODNA10/igt, fiBttCMfiSnfc^KJI/Xy 
7 AD N A B a c u 1 o g o 1 d (P h a r m i n g 
e n|hS) 20ngiJGrace's medium 
1 0 On 1 fcSttnU *M*T?2ftfc4|HRUfcU#7 
i^f> (GIBCOtS) 10/tlftJP*., aatT 

3 o#p B ift«-rs 0 -itfe«*$nfcffifBos f 2 lmsa 

OS3t±»%|»#, JhJit££*fc^Gr ac e' s m 
e d i um'>»T»liSSiftofc». [S]igtt5m 1 

££M3X, 2 7*CCT3l^raffifi1-a. FB 
StfGr ac e**nttMS*ife:3ifc», FBS^tG 
r a c eigi&2 Om l £MK}gftjU 5BR32 7GK 
TJg*T3„ 5HBK**±»*liIJRLT5 0ml*© 
Jt-t^a-^tSS D , 5 0 0 0 x g T 1 5 ^HUt^* 
f*ttK:«fct)«|fio«M-*itIftS-B:, *i>±M*ll|JK 
T5. ^O±?Sfi* 1 0 0, 0 0 0 xgT24«f|WiB 
M'C^SSU, S-f;V*ft^**Wy hfcLT**. H© 

^i/y h^ioo/ii otec»iu %m<DTEmm 

7x/-;|/*ibn*., a-t»A>KSliKT2 4«flWjB^'r 
§o ^MIO, OOOxg, 10»L^L& 

o#nna*a»fcfi£-u o, oooxg, io» 

0. 2Mift«lONaClt2. 5f&S©X*7-;P 

[0031] mmm (#fp;i©Mx. 7^7^77 
bj©x7 yu?>v*.~f$-<D^m 

S f 2 liMJg (ATCC^SA^) £7 5 cm^OTS 
7:7 73 (7 7^3>&SD ClxlOfififolHO 
tWSSU 2 7 < CtTFBS^^GRACE®*Tig* 

trf )l7s$L : ?&'StS%m±i1l& 1 0 fi 1 /7?73©tJ 
^©££4BPflig*T3o £©igii±?if£S 
JSU tdlBtl^filC 7 5 cm2©Tl77^3 (7rJP 

3>a») i oftt«*ufctas f 2 UK 

±tf£7773Hft&fcl3 lm 1 T^iPX., 6 0B#P B 1ig 
«-T4. 6 0«rWtl» UttStr^yr-f >^fc«tOB» 
bT7 7*n«fcDIIIJKU &&ttfc|fflI&ffl»?lS*5, 0 

oo xgTi 5 i^i/y ht-ra. -© 

«§©^l/y h£2 OmM HEPES pH7, lm 
M EDTA, ImM DTT, 0. 5mM PMSF 
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i \ v 7 7 - \z mm b & « , % e. n a mi&wmwi % 7*7 > 

^I^7^*tyHf-T±TI:3 0@*TyHX 
bfflH*«^-T5 0 £©«$$£ 3 0, OOOxgTl 
WrlWiHjt^5MiUT±»H^eigjR-r*itfc:J:t). * 

[0 0 3 2]|Ug#J8 (U-fe7^-/H>f^>^7 7 

■fe-f) 

fi£RlSAy7 7-tt, a»&l£#2 OmM HEPE 
S-KOH pH7. 9, 10mM : &U7'f>lthU 
io 7A, ImM DTT, 0. 5mM EDTA, 0. 5 
mM PMSF (^■fnbftXMM&m tt£Z£5\Z 

swat**. KfommMmz 100/iitu #fgsj© 

X7hn^>nr7^-S^«ttaiti4l O^gS 

brsjqu su?'7AS»$nfcE2*i p m*^ i 

0 0 nMSgCftS^asiirf S. #«f&W*S£S1K 
4fc»©K»KCH*SI$nT^feHE 2 1 
0/tMfc&4«fc'5K:3&K:iO*.*. |g-&SJS«, 
J:-5tff5. E«***±T1 5«flWfiHibfc«, 

+ 7 h^>?g : 1 OmM Tris-H 

20 CI, 0. 2%<DMm&m (i-*7^x7s7a»No 
r i t A) , 0. 0 0 5 %77^V-/7D e x t r a n 

T 7 0 ] $ 1 0 0 m 1 in*. 1 o »M*±cftn-r 
5. £®R*«SffiaifrMrpl, OOOxg T 10» 

ma't»iibTfiitts*a»s#, ±»s i o o y i » 

KU ^©K»fgft^^->>7 c k-V3 >*7>^- 
Tlft5„ E®H£ttfc*fc. K±iMi#+<&«ttE 
2*. tfete-fe, l^7*-fclS£bfc«»E2* (ft 

nfcH^E©^M^U^>H»«, ff»E2 0U-b 

un*ig»snTir^nE2*^jjBsnfctt»K©«s^s! 
swagsacffis-rs. &Mt©siiE2«jp2n 

(#HWft£t(fl U # > F U # > K * 

S) . X«jii#S»^@^ l J^>K}SJS^7°n7 h 

40 7 hD7 i >l/-fe7°7-©E2t^-r§Kdffl$*J6-g) 0 

hDy>i/-fe7^-(^t-a»*©Hfntt4iJ£ 
»E2*tAt>T^S/H>^>^7yfe-fi|g-&RjE* 

icin^a. *»**irac«fcOH*7'^-cwr«iii»E 
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[0 0 3 4] [|H^S7U-^Xh] 
E?J#^ 6 

P C R <D tz tb \Ztm S nfc^ U 7 l/^-f- F ~f 5 -f V 
1H^J#^ 7 

P C R ©fc& tlSH-^nfc^- U rf* 7 F 7°5K v 

ga^j*-^ 8 
9 

P CROfc»fcKK-Snfc*U n^^W F7°:M v 
E^iJ#^ 1 0 

mm* 1 1 

pcR<DfcJ6[:igw-^nfc^u=f^^i/^h*7°7'rv 

E?iJ#^ l 2 

p c r ofc*ic«w-anfc*u =f5< 7 v*? f 7°^ v 

SE^J#^- 1 3 

p c r ofcj&icKW-anfc* u 3*7 7 f 7°^ -7 

< 1 1 0> Sumitomo Chemical Company Limited 
<120> Estrogen receptor genes 

<130> P152169 

<150> JP 11/318113 
<151> 1999-11-09 
<160> 22 

<210> 1 

<211> 506 40 
<212> PRT 

<213> Lepomis centrarchidae 
<400> 1 

Met Ser Leu Lys Asp Trp Leu Leu Gly Lys Glu Arg Thr Val Val Thr 

15 10 15 

Met Glu Glu Leu Arg Ser Ser Val Pro Ser Ser Gin Gin Pro Val Pro 

20 25 30 

Arg Glu Asp Gin Cys Ala Thr Ser Asp Glu Ser Tyr Ser Val Gly Glu 
35 40 45 



* mmn 1 4 

P C R(Dfz& \ZVtit Stlfc* U 3*7 7 F 7° 7 -f V 

1E^J#^ 1 5 

p cRofca&fcutif-snfc^-u d^av*? F7°^ 
m\m* 1 6 

P CROfc»K»W-Snfc*U =1*7 7 F7°7^ v 

io SB^J*-^ 1 7 

7°nt-^-DNA^^S-rSfefetfStf$nfc^U=f^ 
7 Vtt F 
SS^J#^ 1 8 

7 F 

m\m* 1 9 

P C R <Dtc$> \ZW^ntzif U =f 51 7 U*?- F 7°7-f V 

m\tt 2 o 

20 p c r © fc * \z im 2 nfc* U 3" 5? 7 1/ ^"^ F 7° 7 -f V 
mm* 2 1 

pcRofcfctKitsnfc^u^^^u^^FT 0 ^^^ 

gE?'J#^f 2 2 

PCR©fcfe}'ISIf$nfc^U3^7l/^^F7°7'f7 
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35 36 
Ser Gly Ala Gly Ala Arg Gly Phe Glu Met Ala Lys Glu Met Arg Phe 

50 55 60 

Cys Ala Val Cys Ser Asp Tyr Ala Ser Gly Tyr His Tyr Gly Val Trp 
65 70 75 80 

Ser Cys Glu Gly Cys Lys Ala Phe Phe Lys Arg Ser He Gin Gly His 

85 90 95 

Asn Asp Tyr Met Cys Pro Ala Thr Asn Gin Cys Thr He Asp Arg Asn 

100 105 110 

Arg Arg Lys Ser Cys Gin Ala Cys Arg Leu Arg Lys Cys Tyr Glu Val 

115 120 125 

Gly Met Met Lys Gly Gly Val Arg Lys Asp Arg Gly Arg Val Leu Arg 

130 135 140 

Arg Asp Lys Arg Arg Ala Gly Thr Asn Asp Arg Glu Lys Ala Ser Lys 
145 150 155 160 

Asp Leu Glu Tyr Lys Thr Val Pro Pro Gin Asp Arg Arg Lys His Ser 

165 170 175 

Ser Ser Ser Ser Ala Gly Gly Gly Gly Gly Lys Ser Ser Val Thr Gly 

180 185 190 

Met Ser Pro Asp Gin Val Leu Leu Leu Leu Gin Gly Ala Glu Pro Pro 

195 200 205 

Met Leu Cys Ser Arg Gin Lys Leu Ser Arg Pro Tyr Thr Glu Val Thr 

210 215 220 

lie Met Thr Leu Leu Thr Ser Met Ala Asp Lys Glu Leu Val His Met 
225 230 235 240 

He Thr Trp Ala Lys Lys Leu Pro Gly Phe Leu Gin Leu Ser Leu His 

245 250 255 

Asp Gin Val Gin Leu Leu Glu Ser Ser Trp Leu Glu Val Leu Met He 

260 265 270 

Gly Leu He Trp Arg Ser He His Cys Pro Gly Lys Leu He Phe Ala 

275 280 285 

Gin Asp Leu He Leu Asp Arg Asn Glu Gly Asp Cys Val Glu Gly Phe 

290 295 300 

Val Glu He Phe Asp Met Leu Leu Ala Thr Ala Ser Arg Phe Arg Met 
305 310 315 320 

Leu Lys Leu Lys Pro Glu Glu Phe Val Cys Leu Lys Ala He He Leu 

325 330 335 

Leu Asn Ser Gly Ala Phe Ser Phe Cys Thr Gly Thr Met Glu Pro Leu 

340 345 350 

His Asn Ser Met Ala Val Gin Asn Met Leu Asp Thr He Thr Asp Ala 

355 360 365 

Leu He His His He Ser Gin Ser Gly Cys Ser Ala Gin Gin Gin Ser 

370 375 380 

Arg Arg Gin Ala Gin Leu Leu Leu Leu Leu Ser His He Arg His Met 
385 390 395 400 

Ser Asn Lys Gly Met Glu His Leu Tyr Ser Mel Lys Cys Lys Asn Lys 

405 410 415 

Val Pro Leu Tyr Asp Leu Leu Leu Glu Met Leu Asp Ala His Arg He 

420 425 430 

His Arg Pro Asp Arg Pro Ala Gin Phe Trp Ser Gin Ala Asp Gly Glu 
435 440 445 
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37 38 
Pro Pro Phe He Asn Asn Asn Asn Ser Ser Asn Ser Gly Ser Asn Gly 

450 455 460 

Gly Val Ser Ser Ser Val Gly Ser Ser Ser Gly Pro Arg Val Asn His 
465 470 475 480 

Glu Ser Pro Ser Arg Gly Pro Thr Gly Pro Gly Val Leu Gin Tyr Gly 

485 490 495 

Gly Ser Arg Ser Asp Cys Thr His He Leu 
500 505 

<210> 2 

<211> 3499 10 
<212> DNA 

<213> Lepomis centrarchidae 

<220> 
<221> CDS 

<222> (424)... (1944) 



<400> 2 

caggcagagc ccagcgcaga gcagacagcc ttgtggaaca giactcagac ccaggatcag 60 
ctcagccttc acagagctgg agaccclctc cccacaacgt ccctcgcctc cgctgcgtgc 120 
ccctctcagt gacatgtacc ctgaagagag cagggggtcc ggaggggtag ccactgtgga 180 
ctttctggaa gggacctacg attatgccgc ccccacccct gccccgactc ctctttacag 240 
ccagtctggc tactactctg tacctctgga cgcccaaggg ccaccctcag atggcagcct 300 
tcagtccctg ggcagcgggc ctaccagtcc tcttgtgltt gtgccgtcca gccccagact 360 
cagccccttt atgcacccgc ccagccacca ctatctggaa accacctcaa cacccgtcta 420 
cag atg agt ctg aaa gac tgg tta tta gga aaa gaa agg acg gtg gtg 468 
Met Ser Leu Lys Asp Trp Leu Leu Gly Lys Glu Arg Thr Val Val 
15 10 15 

acc atg gag gag ctg agg tct agt gtc cca tec age cag cag cca gtt 516 
Thr Met Glu Glu Leu Arg Ser Ser Val Pro Ser Ser Gin Gin Pro Val 

20 25 30 

ccc aga gag gac cag tgt gec acc agt gat gag tec tat agt gtg ggg 564 
Pro Arg Glu Asp Gin Cys Ala Thr Ser Asp Glu Ser Tyr Ser Val Gly 

35 40 45 

gag tea ggg get gga gee agg ggg ttt gag atg gec aag gag atg cgt 612 
Glu Ser Gly Ala Gly Ala Arg Gly Phe Glu Met Ala Lys Glu Met Arg 

50 55 60 

ttc tgt get gtg tgc agt gac tat gec tct ggg tac cac tac ggg gtg 660 
Phe Cys Ala Val Cys Ser Asp Tyr Ala Ser Gly Tyr His Tyr Gly Val 

65 70 75 

tgg tec tgt gaa ggc tgt aag gee ttc ttt aag agg age ate cag ggt 708 
Trp Ser Cys Glu Gly Cys Lys Ala Phe Phe Lys Arg Ser He Gin Gly 
80 85 90 95 

cac aat gac tat atg tgc cca gca acc aat cag tgt act att gac agg 756 
His Asn Asp Tyr Met Cys Pro Ala Thr Asn Gin Cys Thr lie Asp Arg 

100 105 110 

aat egg aga aag age tgc cag get tgc cgt ctt agg aag tgt tat gaa 804 
Asn Arg Arg Lys Ser Cys Gin Ala Cys Arg Leu Arg Lys Cys Tyr Glu 

115 120 125 

gtg ggc atg atg aaa gga ggt gtt cgc aag gac cgt ggc cgt gtt ttg 852 
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39 40 

Val Gly Met Met Lys Gly Gly Val Arg Lys Asp Arg Gly Arg Val Leu 

130 135 140 

cgc cgt gat aaa cga cgt get gga acc aat gac cga gag aag gec tct 900 

Arg Arg Asp Lys Arg Arg Ala Gly Thr Asn Asp Arg Glu Lys Ala Ser 

145 150 155 

aag gac ctg gag tac aaa aca gtg ccc cct cag gac agg agg aaa cac 948 

Lys Asp Leu Glu Tyr Lys Thr Val Pro Pro Gin Asp Arg Arg Lys His 
160 165 170 175 

age age age age agt gee ggt ggt gga gga gga aaa tea tea gtg acc 996 

Ser Ser Ser Ser Ser Ala Gly Gly Gly Gly Gly Lys Ser Ser Val Thr 

180 185 190 

ggg atg tct cct gac cag gtg etc etc ctg etc cag ggt gee gag ccc 1044 

Gly Met Ser Pro Asp Gin Val Leu Leu Leu Leu Gin Gly Ala Glu Pro 

195 200 205 

cca atg ctg tgc tec cgt cag aag ctg age cga ccg tac acc gag gtc 1092 

Pro Met Leu Cys Ser Arg Gin Lys Leu Ser Arg Pro Tyr Thr Glu Val 

210 215 220 

acc ata atg aca eta etc acc age atg gec gat aag gag ctg gtc cac 1140 

Thr He Met Thr Leu Leu Thr Ser Met Ala Asp Lys Glu Leu Val His 

225 230 235 

atg ate acc tgg gec aag aag ctt cca ggt ttc ctg cag ctg tct etc 1188 

Met He Thr Trp Ala Lys Lys Leu Pro Gly Phe Leu Gin Leu Ser Leu 
240 245 250 255 

cat gac cag gtg cag ctg ctg gag age teg tgg ctg gag gtg ctg atg 1236 

His Asp Gin Val Gin Leu Leu Glu Ser Ser Trp Leu Glu Val Leu Met 

260 265 270 

att ggg etc ata tgg agg tec ate cac tgc ccc ggc aaa etc ate ttc 1284 

He Gly Leu He Trp Arg Ser He His Cys Pro Gly Lys Leu He Phe 

275 280 285 

gca cag gac etc ata ctg gac agg aat gaa ggt gac tgt gtg gaa ggc 1332 

Ala Gin Asp Leu He Leu Asp Arg Asn Glu Gly Asp Cys Val Glu Gly 

290 295 300 

ttt gtt gag ate ttc gac atg ctg ctg gec act gec tec cgc ttc cgc 1380 

Phe Val Glu He Phe Asp Met Leu Leu Ala Thr Ala Ser Arg Phe Arg 

305 310 315 

atg etc aaa etc aaa cct gag gag ttt gtc tgc etc aaa gel ate ate 1428 

Met Leu Lys Leu Lys Pro Glu Glu Phe Val Cys Leu Lys Ala He He 
320 325 330 335 

ctg etc aac tct ggt gee ttc tct ttc tgc acc ggc aca atg gag ccc 1476 

Leu Leu Asn Ser Gly Ala Phe Ser Phe Cys Thr Gly Thr Met Glu Pro 

340 345 350 

etc cac aac age atg gca gtg cag aac atg ctg gac acc ate aca gac 1524 

Leu His Asn Ser Met Ala Val Gin Asn Met Leu Asp Thr He Thr Asp 

355 360 365 

get etc ata cat cat ate age caa tea gga tgc teg get cag cag cag 1572 

Ala Leu He His His lie Ser Gin Ser Gly Cys Ser Ala Gin Gin Gin 

370 375 380 

teg agg egg cag gec cag ctg ctg etc ctg etc tec cac ate agg cac 1620 

Ser Arg Arg Gin Ala Gin Leu Leu Leu Leu Leu Ser His lie Arg His 
385 390 395 
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41 42 

atg age aac aaa ggc atg gag cat etc tac age atg aag tgc aag aac 1668 

Met Ser Asn Lys Gly Met Glu His Leu Tyr Ser Met Lys Cys Lys Asn 

400 405 410 415 

aaa gtg cct ctt tac gac ctt clg ctg gag atg ttg gac get cac cgt 1716 

Lys Val Pro Leu Tyr Asp Leu Leu Leu Glu Met Leu Asp Ala His Arg 

420 425- 430 

ata cac cgc cca gac aga cca get cag ttc tgg tec cag get gac gga 1764 

He His Arg Pro Asp Arg Pro Ala Gin Phe Trp Ser Gin Ala Asp Gly 

435 440 445 

gag cct ccc ttc att aac aac aac aac age age aac agt ggc age aat 1812 

Glu Pro Pro Phe He Asn Asn Asn Asn Ser Ser Asn Ser Gly Ser Asn 

450 455 460 

ggc ggc gtc tec tct tea gle ggt tec agt tea gga ccc cga gtc aac 1860 

Gly Gly Val Ser Ser Ser Val Gly Ser Ser Ser Gly Pro Arg Val Asn 

465 470 475 

cac gag age ccg age aga gga ccc aca ggt cca gga gtc ctg cag tac 1908 

His Glu Ser Pro Ser Arg Gly Pro Thr Gly Pro Gly Val Leu Gin Tyr 

480 485 490 495 



gga ggg tec cgc tct gac tgc acc cac ate eta tga ggccgagcac aacaaa 1960 
Gly Gly Ser Arg Ser Asp Cys Thr His He Leu 



500 


505 








catctgaagg tcaaaagtaa tttttacaga 


tgatgtgtgt 


tgtacagaat 


gaaagctaaa 


2020 


ggttgtattt taat taat 1 1 catgagataa 


ttatttataa 


attaagtgat 


tttatagttg 


2080 


taactgtttt agggagtttt tttlcctttg 


cactaatcta 


gttcactaca 


acacgagctt 


2140 


caatgeagge aatctactat gctgccttlc 


ataatatctg 


tgatlctgag 


tgagtacagc 


2200 


ttaatttttc caggtgttag gtcatattgt 


ggcactcagc 


latggtgatt 


tgaaatgaca 


2260 


agcagctaat ttgcctttgt atttgectea 


accaaagtgc 


acttcttctt 


gggtttattg 


2320 


ggcattgttt ttacttttac atattgggat 


taggatgatc 


agacactaaa 


ctatgataaa 


2380 


aaacaggttc aaatgaatgt gtgatttatt 


ttgtgtttaa 


attccaacat 


cattaaagag 


2440 


cctgaacgtc aggtattgtg tettaagegt 


gcacgcaaac 


tttaaacttc 


tggaaaacaa 


2500 


atatttctat gatgaaatta taaaattaac 


agtgattgag 


galgtatgtt 


gaattcagag 


2560 


tagatacaat ttgeacaate aaatcctaga 


gcactgatca 


cattatgaaa 


gaagcaaagc 


2620 


tttcacaact ttattgttgg gtaacttcac 


cacatccagc 


tttttgtgaa 


tggtaggttt 


2680 


gttctgtagg cltacatgca caagaglttt 


ttttctgaat 


ttgagatatt 


ttatgtgtgt 


2740 


ctgeaagaga aagactgaga aatctgagga 


aatttgetat 


aagtggccct 


aagctttcta 


2800 


tettgatgea gttcagaatt tcaaaatgtt 


actattcatc 


caclaattca 


gtgattacat 


2860 


gttgagtttg gcttgattta cacaaclcca 


aaagcctagt 


tatcattaaa 


tatgtgcata 


2920 


tgcaattgtt tttattttgt ttaaatggaa 


caaatttaat 


ctaaatctaa 


tatggacctg 


2980 


accaggtgtt ttctttatta getgetatae 


actgetaage 


accatlglta 


atagtttggt 


3040 


ttatatagct aaatagcttl ttccatgacc 


ateaaaggee 


tccaaaagaa 


agctaatgtt 


3100 


ctttcctaat tctgtgataa acagactcca 


aaatcacact 


ggatggtcac 


Igaacaaglc 


3160 


ctgcttcatg tttgtttaca tgtcaaccag 


caacgtcagc 


acacctgtgc 


tgttttgtat 


3220 


cctcccatga acagttgttc agtcacaggl 


ttgtcacaca 


gglagaacaa 


tctgtlaata 


3280 


tactgaaaaa aaggecagag gttgacgtgt 


agagaatgtt 


gecagaatae 


aaatgataaa 


3340 


caaagatctg tgccacttaa acaagaatgg 


aaagectcta 


tacaggglca 


ggaaactgga 


3400 


tttggacact tgaagtgcaa gtcaaacctg 


acctgtcatc 


tgtttactgt 


gcataaaaat 


3460 


aaaaacatta attgggaaaa aaaaaaaaaa 


aaaaaaaaa 






3499 



<210> 3 
<211> 996 
<212> DNA 



(23) 

43 44 
<213> Lepomis centrarchidae 
<400> 3 

aggagcatcc aaggtcacaa tgactacatg tgcccagcaa ccaatcagtg tactattgac 60 

aggaatcgga gaaagagctg ccaggcttgc cgtcttagga agtgttatga agtgggcatg 120 

atgaaaggag gtgttcgcaa ggaccgtggc cgtgtlttgc gccgtgataa acgacgtgct 180 

ggaaccaatg accgagagaa ggcctctaag gacctggagt acaaaacagt gccccctcag 240 

gacaggagga aacacagcag cagcagcagt gccggtggtg gaggaggaaa alcatcagtg 300 

accgggatgt ctcctgacca ggtgctcctc ctgctccagg gtgccgagcc cccaatgctg 360 

tgctcccgtc agaagctgag ccgaccgtac accgaggtca ccataatgac actactcacc 420 

agcatggccg ataaggagct ggtccacatg atcacctggg ccaagaagct tccaggtttc 480 

ctgcagctgt ctctccatga ccaggtgcag ctgctggaga gctcgtggct ggaggtgctg 540 

atgattgggc tcatatggag gtccatccac tgccccggca aactcatctt cgcacaggac 600 

ctcatactgg acaggaatga agglgactgt gtggaaggct ttgttgagat cttcgacatg 660 

ctgctggcca ctgcclcccg cttccgcatg ctcaaactca aacctgagga gtttgtctgc 720 

ctcaaagcta tcatcctgcl caactctggt gccttctctt tclgcaccgg cacaatggag 780 

cccctccaca acagcatggc aglgcagaac atgctggaca ccatcacaga cgctctcata 840 

catcatatca gccaatcagg atgctcggct cagcagcagt cgaggcggca ggcccagctg 900 

ctgctcctgc tctcccacat caggcacatg agcaacaaag gcatggagca tctctgcagc 960 

atgaagtgca agaacaaagt gcctctgtac gacctg 996 
<210> 4 20 
<211> 582 
<212> PRT 

<213> Lepomis centrarchidae 



<400> 4 
Met Tyr 
1 

Phe Leu 
Pro Leu 
Gly Pro 



50 

Ser Pro 
65 

His Pro 

Arg Ser 

Cys Ala 

Ala Arg 
130 
Ser Asp 
145 

Cys Lys 
Cys Pro 
Cys Gin 



Pro Glu 

Glu Gly 
20 

Tyr Ser 
35 

Pro Ser 
Leu Val 
Pro Ser 
Ser Val 



100 
Thr Ser 
115 

Gly Phe 

Tyr Ala 

Ala Phe 

Ala Thr 
180 
Ala Cys 



Glu Ser / 

5 

Thr Tyr / 

Gin Ser ( 

Asp Gly J 

Phe Val f 
70 

His His 1 
85 

Pro Ser 5 

Asp Glu 5 

Glu Met / 

Ser Gly 
150 
Phe Lys 
165 

Asn Gin 



l Gly Ser 

) Tyr Ala 

25 

i Tyr Tyr 
40 

• Leu Gin 
) Ser Ser 

• Leu Glu 

• Gin Gin 

105 

• Tyr Ser 
120 

i Lys Glu 

His Tyr 
Ser He 



Gly Gly Val Ala Thr Val Asp 

10 15 
Ala Pro Thr 

Ser Val Pro I 

Ser Leu Gly Ser Gly Pro Thr 
60 

Pro Arg Leu 5 



- Pro Ala Pro Thr 
30 

) Leu Asp Ala Gin 
45 



75 

Thr Thr Ser 
90 

Pro Val Pro 

Val Gly Glu 

Met Arg Phe 
140 

Gly Val Trp 
155 

Gin Gly His 
170 

Thr He Asp Arg Asn 
185 

Lys Cys Tyr Glu Val 



Ser Pro Phe Met 
80 

Thr Pro Val Tyr 
95 

Arg Glu Asp Gin 
110 

Ser Gly Ala Gly 
125 

Cys Ala Val Cys 

Ser Cys Glu Gly 
160 

Asn Asp Tyr Met 
175 

Arg Arg Lys Ser 
190 

Gly Met Met Lys 



(24) 



45 



46 



195 



200 



205 



Gly Gly Val Arg Lys Asp Arg Gly Arg Val Leu Arg Arg Asp Lys Arg 

210 215 220 

Arg Ala Gly Thr Asn Asp Arg Glu Lys Ala Ser Lys Asp Leu Glu Tyr 
225 230 235 240 

Lys Thr Val Pro Pro Gin Asp Arg Arg Lys His Ser Ser Ser Ser Ser 

245 250 255 

Ala Gly Gly Gly Gly Gly Lys Ser Ser Val Thr Gly Met Ser Pro Asp 

260 265 270 

Gin Val Leu Leu Leu Leu Gin Gly Ala Glu Pro Pro Met Leu Cys Ser 

275 280 285 

Arg Gin Lys Leu Ser Arg Pro Tyr Thr Glu Val Thr He Met Thr Leu 

290 295 300 

Leu Thr Ser Met Ala Asp Lys Glu Leu Val His Met He Thr Trp Ala 
305 310 315 320 

Lys Lys Leu Pro Gly Phe Leu Gin Leu Ser Leu His Asp Gin Val Gin 

325 330 335 

Leu Leu Glu Ser Ser Trp Leu Glu Val Leu Met He Gly Leu He Trp 

340 345 350 

Arg Ser He His Cys Pro Gly Lys Leu lie Phe Ala Gin Asp Leu He 

355 360 365 

Leu Asp Arg Asn Glu Gly Asp Cys Val Glu Gly Phe Val Glu He Phe 

370 375 380 

Asp Met Leu Leu Ala Thr Ala Ser Arg Phe Arg Met Leu Lys Leu Lys 
385 390 395 400 

Pro Glu Glu Phe Val Cys Leu Lys Ala He He Leu Leu Asn Ser Gly 

405 410 415 

Ala Phe Ser Phe Cys Thr Gly Thr Met Glu Pro Leu His Asn Ser Met 

420 425 430 

Ala Val Gin Asn Met Leu Asp Thr He Thr Asp Ala Leu He His His 

435 440 445 

He Ser Gin Ser Gly Cys Ser Ala Gin Gin Gin Ser Arg Arg Gin Ala 

450 455 460 

Gin Leu Leu Leu Leu Leu Ser His He Arg His Met Ser Asn Lys Gly 
465 470 475 480 

Met Glu His Leu Tyr Ser Met Lys Cys Lys Asn Lys Val Pro Leu Tyr 

485 490 495 

Asp Leu Leu Leu Glu Met Leu Asp Ala His Arg He His Arg Pro Asp 

500 505 510 

Arg Pro Ala Gin Phe Trp Ser Gin Ala Asp Gly Glu Pro Pro Phe He 

515 520 525 

Asn Asn Asn Asn Ser Ser Asn Ser Gly Ser Asn Gly Gly Val Ser Ser 

530 535 540 

Ser Val Gly Ser Ser Ser Gly Pro Arg Val Asn His Glu Ser Pro Ser 
545 550 555 560 

Arg Gly Pro Thr Gly Pro Gly Val Leu Gin Tyr Gly Gly Ser Arg Ser 

565 570 575 

Asp Cys Thr His He Leu 



580 



<210> 5 



50 



(25) 



47 48 
<211> 1824 
<212> DNA 

<213> Lepomis centrarchidae 

<220> 
<221> CDS 

<222> (74)... (1822) 
<400> 5 

ctcagccttc acagagctgg agaccctctc cccacaacgt ccctcgcctc cgctgcgtgc 60 
ccctctcagt gac atg tac cct gaa gag age agg ggg tec gga ggg gta 109 
Met Tyr Pro Glu Glu Ser Arg Gly Ser Gly Gly Val 
1 5 10 

gee act gtg gac ttt ctg gaa ggg ace tac gat tat gec gee ccc acc 157 
Ala Thr Val Asp Phe Leu Glu Gly Thr Tyr Asp Tyr Ala Ala Pro Thr 

15 20 25 

cct gec ccg act cct ctt tac age cag tct ggc tac tac tct gta cct 205 
Pro Ala Pro Thr Pro Leu Tyr Ser Gin Ser Gly Tyr Tyr Ser Val Pro 

30 35 40 

ctg gac gec caa ggg cca ccc tea gat ggc age ctt cag tec ctg ggc 253 
Leu Asp Ala Gin Gly Pro Pro Ser Asp Gly Ser Leu Gin Ser Leu Gly 
45 50 55 60 

age ggg cct acc agt cct ctt gtg ttt gtg ccg tec age ccc aga etc 301 
Ser Gly Pro Thr Ser Pro Leu Val Phe Val Pro Ser Ser Pro Arg Leu 

65 70 75 

age ccc ttt atg cac ccg ccc age cac cac tat ctg gaa acc acc tea 349 
Ser Pro Phe Met His Pro Pro Ser His His Tyr Leu Glu Thr Thr Ser 

80 85 90 

aca ccc gtc tac agg tct agt gtc cca tec age cag cag cca gtt ccc 397 
Thr Pro Val Tyr Arg Ser Ser Val Pro Ser Ser Gin Gin Pro Val Pro 

95 100 105 

aga gag gac cag tgt gec acc agt gat gag tec tat agt gtg ggg gag 445 
Arg Glu Asp Gin Cys Ala Thr Ser Asp Glu Ser Tyr Ser Val Gly Glu 

110 115 120 

tea ggg get gga gec agg ggg ttt gag atg gec aag gag atg cgt tic 493 
Ser Gly Ala Gly Ala Arg Gly Phe Glu Met Ala Lys Glu Met Arg Phe 
125 130 135 140 

tgt get gtg tgc agt gac tat gec tct ggg lac cac tac ggg gtg tgg 541 
Cys Ala Val Cys Ser Asp Tyr Ala Ser Gly Tyr His Tyr Gly Val Trp 

145 150 155 

tec tgt gaa ggc tgt aag gee ttc ttt aag agg age ate cag ggt cac 589 
Ser Cys Glu Gly Cys Lys Ala Phe Phe Lys Arg Ser He Gin Gly His 

160 165 170 

aat gac tat atg tgc cca gca acc aat cag tgt act atl gac agg aat 637 
Asn Asp Tyr Met Cys Pro Ala Thr Asn Gin Cys Thr lie Asp Arg Asn 

175 180 185 

egg aga aag age tgc cag get tgc cgt ctt agg aag tgt tat gaa gtg 685 
Arg Arg Lys Ser Cys Gin Ala Cys Arg Leu Arg Lys Cys Tyr Glu Val 

190 195 200 

ggc atg atg aaa gga ggt gtt cgc aag gac cgt ggc cgt gtt ttg cgc 733 



(26) 

49 50 

Gly Met Met Lys Gly Gly Val Arg Lys Asp Arg Gly Arg Val Leu Arg 

205 210 215 220 

cgt gat aaa cga cgt get gga acc aat gac cga gag aag gec tct aag 781 

Arg Asp Lys Arg Arg Ala Gly Thr Asn Asp Arg Glu Lys Ala Ser Lys 

225 230 235 

gac ctg gag tac aaa aca gtg ccc cct cag gac agg agg aaa cac age 829 

Asp Leu Glu Tyr Lys Thr Val Pro Pro Gin Asp Arg Arg Lys His Ser 

240 245 250 

age age age agt gee ggt ggt gga gga gga aaa tea tea gtg acc ggg 877 

Ser Ser Ser Ser Ala Gly Gly Gly Gly Gly Lys Ser Ser Val Thr Gly 

255 260 265 

atg tct cct gac cag gtg etc etc ctg etc cag ggt gee gag ccc cca 925 

Met Ser Pro Asp Gin Val Leu Leu Leu Leu Gin Gly Ala Glu Pro Pro 

270 275 280 

atg ctg tgc tec cgt cag aag ctg age cga ccg tac acc gag gtc acc 973 

Met Leu Cys Ser Arg Gin Lys Leu Ser Arg Pro Tyr Thr Glu Val Thr 

285 290 295 300 

ata atg aca eta etc acc age atg gec gat aag gag ctg gtc cac atg 1021 

He Met Thr Leu Leu Thr Ser Met Ala Asp Lys Glu Leu Val His Met 

305 310 315 

ate acc tgg gec aag aag ctt cca ggt ttc ctg cag ctg tct etc cat 1069 

He Thr Trp Ala Lys Lys Leu Pro Gly Phe Leu Gin Leu Ser Leu His 

320 325 330 

gac cag gtg cag ctg ctg gag age teg tgg ctg gag gtg ctg atg att 1117 

Asp Gin Val Gin Leu Leu Glu Ser Ser Trp Leu Glu Val Leu Met lie 

335 340 345 

ggg etc ata tgg agg tec ate cac tgc ccc ggc aaa etc ate ttc gca 1165 

Gly Leu He Trp Arg Ser He His Cys Pro Gly Lys Leu He Phe Ala 

350 355 360 

cag gac etc ata ctg gac agg aat gaa ggt gac tgt gtg gaa ggc ttt 1213 

Gin Asp Leu He Leu Asp Arg Asn Glu Gly Asp Cys Val Glu Gly Phe 

365 370 375 380 

gtt gag ate ttc gac atg ctg ctg gee act gee tec cgc ttc cgc atg 1261 

Val Glu lie Phe Asp Met Leu Leu Ala Thr Ala Ser Arg Phe Arg Met 

385 390 395 

etc aaa etc aaa cct gag gag ttt gtc tgc etc aaa get ate ate ctg 1309 

Leu Lys Leu Lys Pro Glu Glu Phe Val Cys Leu Lys Ala He He Leu 

400 405 410 

etc aac tct ggt gec ttc tct ttc tgc acc ggc aca atg gag ccc etc 1357 

Leu Asn Ser Gly Ala Phe Ser Phe Cys Thr Gly Thr Met Glu Pro Leu 

415 420 425 

cac aac age atg gca gtg cag aac atg ctg gac acc ate aca gac get 1405 

His Asn Ser Met Ala Val Gin Asn Met Leu Asp Thr He Thr Asp Ala 

430 435 440 

etc ata cat cat ate age caa tea gga tgc teg get cag cag cag teg 1453 

Leu lie His His He Ser Gin Ser Gly Cys Ser Ala Gin Gin Gin Ser 

445 450 455 460 

agg egg cag gee cag ctg ctg etc ctg etc tec cac ate agg cac atg 1501 

Arg Arg Gin Ala Gin Leu Leu Leu Leu Leu Ser His He Arg His Met 
465 470 475 



(27) 

51 52 
age aac aaa ggc atg gag cat etc tac age atg aag tgc aag aac aaa 1549 
Ser Asn Lys Gly Met Glu His Leu Tyr Ser Met Lys Cys Lys Asn Lys 

480 485 490 

gtg cct ctt tac gac ctt ctg ctg gag atg ttg gac get cac cgt ata 1597 
Val Pro Leu Tyr Asp Leu Leu Leu Glu Met Leu Asp Ala His Arg He 

495 500 505 

cac cgc cca gac aga cca get cag ttc tgg tec cag get gac gga gag 1645 
His Arg Pro Asp Arg Pro Ala Gin Phe Trp Ser Gin Ala Asp Gly Glu 

510 515 520 

cct ccc tic att aac aac aac aac age age aac agt ggc age aat ggc 1693 
Pro Pro Phe lie Asn Asn Asn Asn Ser Ser Asn Ser Gly Ser Asn Gly 
525 530 535 540 

ggc gtc tec tct tea gtc ggt tec agt tea gga ccc cga gle aac cac 1741 
Gly Val Ser Ser Ser Val Gly Ser Ser Ser Gly Pro Arg Val Asn His 

545 - 550 555 

gag age ccg age aga gga ccc aca ggt cca gga gtc ctg cag tac gga 1789 
Glu Ser Pro Ser Arg Gly Pro Thr Gly Pro Gly Val Leu Gin Tyr Gly 

560 565 570 

ggg tec cgc tct gac tgc acc cac ate eta tga gg 1824 
Gly Ser Arg Ser Asp Cys Thr His He Leu 
575 580 

<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Designed oligonucleotide primer for PCR 
<400> 6 

cccagcgcag agcagacagc cttgtggaac 30 
<210> 7 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer for PCR 
<400> 7 

cttttgaccl tcagatgttt gttgtgctcgg 31 
<210> 8 40 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer for PCR 
<400> 8 

aggagcatcc aaggtcacaa tgactac 27 
<210> 9 

<211> 28 so 



53 

<2 1 2> DNA 

<213> Artificial Sequence 



(28) 



54 



<220> 

<223> Designed oligonucleotide primer for PCR 
<400> 9 

caggtcgtac agaggcactt tgttcttg 28 
<210> 10 

<211> 24 io 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer for PCR 
<400> 10 

tctggctact actctgtacc tctg 24 
<210> 11 
<211> 24 

<212> DNA 20 
<213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide primer for PCR 
<400> 11 

ccccacacta taggactcat catc 24 
<210> 12 
<211> 62 
<212> DNA 

<213> Lepomis centrarchidae 30 
<400> 12 

atgagtctga aagaclggtt attaggaaaa gaaaggacgg tggtgaccat- ggaggagctg 
ag 

<210> 13 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 40 

<223> Designed oligonucleotide primer for PCR 

<400> 13 

gagcagacag cctlgtggaa cagt 24 
<210> 14 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer for PCR 



(29) 

55 

<400> 14 

gcctctagac caccatgagt ctgaaagact ggttattag 39 
<210> 15 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer for PCR 

<400> 15 10 

gcctctagag ttgtgctcgg cctcatagga tgtgggtgc 39 

<210> 16 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer for PCR 
<400> 16 

ggcaagcttc caccatgtac cctgaagaga gcaggggg 38 
<210> 17 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide for synthesis of promoter DNA 
<400> 17 

gatclcgact ataaagaggg caggctgtcc tctaagcgtc accacgactt ca 
<210> 18 so 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide for synthesis of promoter DNA 
<400> 18 

agcttgaagt cgtggtgacg cttagaggac agcctgccct ctttatagtc ga 
<210> 19 

<211> 34 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer for PCR 
<400> 19 

ggccgaattc ggcatgatga aaggaggtgt tcgc 34 
<210> 20 
<211> 33 

<212> DNA so 



(30) 

57 

<2 1 3> Artificial Sequence 



58 



<220> 

<223> Designed oligonucleotide primer for PCR 
<400> 20 

ggccgtcgac gtgctcggcc tcataggatgt ggg 33 
<210> 21 
<211> 33 
<212> DNA 

<213> Artificial Sequence io 
<220> 

<223> Designed oligonucleotide primer for PCR 
<400> 21 

gccgaattcg agagagctga cgggcagagc aga 33 
<210> 22 
<211> 33 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Designed oligonucleotide primer 
<400> 22 

gccagatclg ctcatagttg ctggcatacc act 

Ltzfag (n=6) s*tht<&*. mmzn, 

ODMSOSF«C»^.TDMSO*»»ao.l!lit^5<fc'5C«lH] ™ 

[0 2 ] *fgHMe^bger a *lHfcl/#-j'-7yt 

fSWbig£il£LfclSJI (N=6) ^S-fBlTa&So ftM 

bfco £»0O*7AH tf*7x/-Jl/A®DMS0» 
Stljl^TDMSOSiKjRSO. lXtfc* £5 CSsinbfcK 

(Hx7xy-j^'A*^iPK) s^-r. iKWCtt, « 

7 x 7~ttfSttffi£, tf7 7 x / -^AtSftiPKOJI'v' 

[0 3 ] *^BJjtfg^bger a fcffl^fc U#-*-7 vte 
•f fc«fcO. ^If^XfMXfn-;!/ (DES) ©X 
7hn^>Hr7'^-»ttflsll*JiJlb&ll* (N=6) 
£*?-BIT*5. fltttfctt, «-tt»KK*tt*DES© 
ji££tt!BLfco £*O0-O*7iH DES©DMS0J§ 
*C«I^TDMSO*i»»SO.lllit3S:««fc"5C*JnUfcK 

(DESMraE) £*To «ttfc«, ^y7i7-t' 

DES*SsiHK©Jl/->7x7 — ffl£tt««: 1 so 



for PCR 
33 

[04] *58KJte^bgera*ffl^fcU3j?-^-7yfe 
-ffc«fcD, y-XH>OI7,hDy>l/t7^-?ftt 
ttf££M£L^S (N=6) £*T0T-&3 O fltN£ 

fcS©0©*7Ali> y-XH >©DMSO»Sfc^xT 
DMSOS*»flE0.1J;tJa:*J:5k:«JlPbfcK (y=Xf-f 

yxx7M>«jpr2©;i^>7x7-- i 

[0 5 ] £5SB«{S^bger a Sffl^fc y-fe 
-fKAt), o,p'-DDT©XXhay>U-fe7°^-ffitt^Se 
£«!r£Lfcf£H (N=6) £*-f0T:&5 o StttCtt, ft 
SUfcKCiSttSo, p' -DDTOjRSS#ELfc. £S© 0 © 
*7Alt o, p' -DDT©DMSO»«K:ft*TDMSO£*|jftg0. 
l%t&S«J;5C*iPL.fcK (o.p'-DDTJtsasJPK) £* 
f. «f«lCtt, ;i/'>7x7— tTfllttffl*, o,p'-DDT*E^ 
JBK©;i/->7x7— tfffittffl* 1 irLT^-r. 

[0 6] *BH*&fbgera£ffl^fcUj|*--*-7y-fe 
-ft«fcO, 4-hKD + ->5' ; Ety7i> (4-OH-HTM) 

©xxhDy>i/t^ -wmitm £ jbus l fees 

(N=6) &*-T0T*So SlttCtt, ftKI&Kfcfc^Tl 
OnM(7)E2t*#S-&fc4-OH-HTMO»ffi*#IBbfc. £S 
0 0©*7AI1 4-0H-HTMODMS0»«tttATDMS0**| 
»«0.1%tft:5«t5t8aiPUfcK (4-OH-HTM^iPlE) 
£*-To ;^7i7-1fffitttS. 4-OH-HTM 



[07] *38W*fi : ?bgcra2SfflV»fcU#-^-7y 
■fr* fc«fcD, E2©X7 ha^r>l/-tr7°^-ffittftHg$:fiJ 

SLfcig* (n=6) z*tmr&z>„ mmzte, 

EC£tf5E2©jIffi£ft!BLfc 0 £S©0O*7AH 
E2ODMS0»«CSi^TDMS0*iRaiffi0.1J!t/«t*«t5t* 
JPLfcE (E2«JPE) A-/7i7 
-■tffifttfll*, E2»S^J)PKO;P->7x7— tfflfttfiS 1 

[138] *%0J«e^bgera2^fflt / ^c^#-^-7!V 
•fe-ftckO, t'X7x;-Jl/ACI7 hDy>Hz77 
-ffi14fcfi5£iffi]£L£!SJS (N=6) HT?»*. « 

IBbfco SSBOOOA^Att, tf7 7x7-jl/ACODMS0 
»*KlftATDMSO*»aiS0.1Xi&5«t"5C*llPUfcK 

(t77xy-;i,A*§5ipK) ^st. ;p-> 

7x7- fef»ttfi*, t'77xy-Jl/A48^iPE©;l/-> 

[0 9 ] ^Bjfjtfi^bger a 2SflJV>fc M?-*-7y 
■fe-ftit), ylf^XfJKXrD-Jl/ (DES) © 
iXhna , >l/-fe7^-Sttfttg*MSbfe^ (N= 
6) *S-fHT*S. ftttlKtiftSDE 
SOjift*#Ebfc. £S©0O*7Att, DES ©DM 
SOfcttfcJfcATDMSOSiKfcg 0. 1J( t & 5 J: 5 fcjfebp bfc 
IS (DES^iPK) S^-To flENlCtt, Jl/->7x7- 
■tfffittflfc, DES**iPKO;l'^7x7— tfffittfi* 
1 £LTST. 

[010] *38W«e ; Fbgero2*fflV»fcl/#-^-7 



Sttfl;liS»gUfc»* (N=6) $^-T0T-$»5o ^fi 

fco £*©O0#7Att, y-Xf^ >CDDMS0»»Clft 
ATMSO**»S0.1*£&5J;-5fc*JOL;fcK (7^7 

[011] *fSWilfi ; ?bgero2*ffl^itUji?-^-7 

ftHSfflSbfcilS* (N=6) &7KT0T&S. |R«|^ 
tt. ^K*Kt*tt5o,p'-DDTO*ftS#gBUfc. £ig 
©0©*7Aii o, p' -DDTODMS0aFSC»^.TDIIS0*» 

fiffio. nttezk? tsanufcK (o, p' -ddt*^jpk) 

ttttCfct o,p'-DDT 
»»|K©;P->7x7— IfffittMS 1 ibT^fo 
[01 2] *fPJi*fiT£ffl^c7-;W7U-;/ H->7 
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